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Allis-Chalmers thru-type molded current 
transformers can cause no fire hazard. 
Recent tests prove they will not support 
combustion or add to the intensity of a 
fire — an important thing to look for in a 
current transformer. 


Hold More Conductors 


Allis-Chalmers thru-type molded resin 

transformers hold more conductors than 

any other thru-type current transformer 

of corresponding rating now on the mar- 

ket. The oval window is large enough to 

hold two 500 MCM stranded conductors 

for any current rating in the 600-volt in- 

sulation class. or more times. Installa- 

tion is simple and main- 

tenance has been com- 

These transformers provide accuracy pletely eliminated — no 

with the burden of one or more watthour painting is required. 

meters. They are manufactured in four Get complete facts from 

primary current ratings, with intermedi- your nearby A-C office 

ate ratings available by passing the pri- or write Allis-Chalmers, Milwaukee 1, 
mary conductor through the window two Wisconsin, for Bulletin 61B8080. = a-a3es 


ALLIS-CHALMERS 


High Metering Accuracy 


Outdoor current Indoor potential Outdoor poten- Over 
transformers, transformers, tial transform- 00 
Type KO, rated ; Type PD, rated ers, Type PWD, 4 Types and 
up to 15 kv and = up to 14,400 rated up to 15 Ratings 
1800 amp. | volts, 200 va, kv, 200 va. 

fused or un- 

fused. 
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The Cover: The electrically operated shovel on the cover is connected to its substation by a 2,000-foot 
cable. Two 1,250-hp synchronous motors drive four 375-kw d-c generators, which operate at 250 volts 
and drive four 425-hp motors for hoist and dragline. A 500-hp induction motor drives three 112.5-kw d-c 
generators, which drive three 125-hp swing motors. A 350-kva transformer steps down the voltage from 
4,160 to 240 and 480 volts as auxiliary supply for driving about 25 motors totaling 100 hp for pumps, fans, 
compressors, etc. An operator and an oiler can operate the shovel, using a Ward Leonard control. 


What Is Your Opinion? ne Sra er ee 


The Goals of University Research ....eeelL. A. DuBridge . . . 790 
Pleasures of Development Engineering............................... P. A. Abetti . . . 793 
Ten Founding Fathers of Electrical Science—VI Bern Dibner . . . 796 


Differential Phase and Gain Measurements in Color Television Systems 
si... Te 


SEPTEMBER A RA e ae 
1954 = +" Ite « 2 « 


Effect of Electric Discharges on the Breakdown of Solid Insulation 
T. W. Dakin, H. M. Philofsky, W. C. Divens . . . 


TECHNICAL PAPER DIGESTS 


Speed-Torque Calculations for Induction Motors 
Controls for Operating Steam Turbine Generators........ 

O. N. B 
Methods for Determining Primary Feed Points D. L. Hopkins, D. R. Samson . . 
H-V Impulse Tests on Lines and Substations. .J. W. Skooglund, W. H. Kolb, T. L. Dyer, Jr. . « « 
Computer Search for Operating a Hydro System.................... eee a ee ee 
Energy Storage Methods for Two Hydro Plants aN SS NW eee 
X-Ray Absorption Analysis of Treated Carbon 9a 6a ose sks cide Ge. Ce eas 


MISCELLANEOUS SHORT ITEM: Electronic Cage Heater, 817 
Institute Activities 
ES : AIEE Personalities, 831; Obituaries, 832; Membership, 833 
Charles S$. Rich 
Editor AIEE Officers and Committees for 1954-55 


G. C. Baxter Rowe Of Current Interest 
Associate Editor 


F. A. Norris 
Business Manager 


J. S. Lopes 
Advertising Director 


Industrial Notes.... 
New Products, 18A; Trade Literature, 42A 


Index to Advertisers 


Statements and opinions given in articles appearing in ELECTRICAL ENGINEERING 
are expressions of contributors, for which the Institute assumes no responsibility. 
Correspondence is invited on controversial matters. Published monthly by the 


Editorial Assistants 


D. M. Anderson 
D. L. Kyte AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


E. M. Tucker Headquarters — Founded 1884 Editorial Offices 
gee 33 West 39th Street 500 Fifth Avenue 
D. S. Viebig New York 18, N. Y. New York 36, N. Y. 


A. C. MONTEITH, President N. S. HIBSHMAN, Secretary 
PUBLICATION COMMITTEE: M. D. Hooven, Chairman E. Boehne J. . ae ye D Le eee 
J. L. Callahan H. W. 4 C. E, Dean W. F. Denkhaus =. T. B. Gross ] * Kent 
VOL. 73 NO. 9 R. E. Kistler M. G. ware G.R. Mezger 1H. N. Muller, Jr. C. S. Rich Victor Siegfried J. D. Tebo 


LEC : ‘NGINEERING: Copyright 1954 by the American Institute of Electrical Engineers; printed in the United States of America; indexed annually by the AIEE, 
= se yanchne  Miy ert Index, par monthly by Industrial Arts Index; abstracted monthly by Scrence Abstracts (London). Address changes must be received at AIEE head- 
soareai 33 West 39th Street, New York 18, N. Y., by the first of the month to be effective with the succeeding issue. Copies undelivered because of incorrect address cannot 
q » ~ L. , 


be replaced without charge. 





New features improve 2-pole motors 
long known for reliability and low 
maintenance. 


New ventilating arrangement features 
top air intake and discharge plus spiral stator 
core ventilation. Top intakes (available with 
filters) keep motor clean and make motor 
room cleaning easy; top discharge adds to 
personnel comfort. Spiral ventilation — used 
in turbine generators — assures even internal 
cooling . . . combines with centrifugal fans 
and baffled air passages to reduce noise. 


Improved bearing design simplifies main- 
tenance, prevents oil leakage. Capsule-type 
housings — proved in use on other designs 
— permit inspection of windings without ex- 
posing bearings. Oil leakage is prevented by 
a combination of features, including orifice- 
metered oil flow, weirs to maintain correct oil 


level, labyrinth seals, breathers, and annular 
pressure chambers with atmospheric relief. 


Clean-cut appearance is gained by pro- 


viding internal space for stator and auxiliary 
leads, etc. 


Features that helped build the Allis- 
Chalmers 2-pole motor reputation for reliabil- 
ity are retained in the new design. These 
include proven stator coil design, ample stator 
coil end bracing, thermally and mechanically 
stable cage assembly, separate balancing 
rings, and oxygen-free dew-drop cage bars. 


This design available in ratings 900 hp 
and larger. Ask your A-C representative 
for Bulletin 05R8123. Allis-Chalmers, 


Milwaukee 1, Wisconsin, A-4350 


ALLIS-CHALMERS 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 





SEPTEMBER 1954 


HIGHLIGHTS........ 


New Prize Rules for AIEE Papers. A 
revision of the rules for the award of prizes 
for AIEE papers was approved by the 
Board of Directors in June, and became 
effective on August 1. Prizes are available 
each year for AIEE papers in the following 
categories: Institute, District, Section, 
and Student Branch (pp. 825-6). 


Future Meetings. As always, the active 
fall season brings a number of meetings 
of interest to AIEE members. In Sep- 
tember is the first AIEE Conference of the 
Petroleum Industry which will be held in 
Tulsa, Okla. Some 19 papers will cover 
electrical applications in oil and gas 
production, refining, transportation, and 
allied petro-chemical fields (pp. 826-7). 
Early October will see the AIEE Middle 
Eastern District Meeting in Reading, Pa., 
and the tenth National Electronics Con- 
ference in Chicago. The Middle Eastern 
Meeting will include a full program of 
technical sessions, social events, and in- 
spection trips (pp. 879-22). The National 
Electronics Conference, of which the 
Institute is a cosponsor, will supplement 
an 88-paper program with more than 
160 exhibits by electronics manufacturers 
(pp. 823-4). The Fall General Meeting 
of the Institute also will be held in Chicago 
in October. The 50th anniversary of 
Eta KapJa Nu will be celebrated at this 
time on the campus of the University of 
Illinois (pp. 828-9). Another October 
meeting will be the Machine Tool Con- 
ference which will meet in Detroit, Mich. 
(pp. 830-1), 


Employment Conditions Questionnaire. 
The membership is again reminded in this 
issue of the questionnaire on employment 
conditions which will be distributed by the 
AIEE about the middle of September. 
The questionnaire seeks to determine the 
opinions of the members relative to various 
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methods of communication between engi- 
neers and their employers on the broad 
subject of employment conditions (p. 789). 


Officers and Committees. With the be- 
ginning of a new Institute year, a complete 
listing of AIEE officers, committee and sub- 
committee personnel, and representatives 
for 1954-55 is presented in this issue. Also 
included are the latest listings of Sections, 
Subsections, and Student Branches (pp. 
834-60). 


Pleasures of Development Engineering. 
The Eta Kappa Nu Award to the Out- 
standing Young Electrical Engineer of 1953 
went to Dr. P. A. Abetti who is a develop- 
ment engineer with the General Electric 
Company. In his address at the award 
dinner, Dr. Abetti discussed the pleasures 
of his work—of developing things, of de- 
veloping people, and of developing one- 
self (pp. 793-4). 


Ten Founding Fathers of the Electrical 
Science—VI. Through his investigations 
and experiments, Georg Simon Ohm estab- 
lished the law determining the flow of an 
electric current in a conductor and 
thought of the current and _ resistance 
much in the same sense as today. Ohm’s 
law has become the basis of determination 
of all electric circuits. His theories and ex- 
periments are described (pp. 796-7). 


New Electric Device to Detect Leaks of 
Inflammable Gases. With existing equip- 
ment it is possible to detect the presence of 
dangerous gases in a closed space. By em- 
ploying this new detector element in such 
equipment the location of a leak in pipes, 
fittings, or tanks can be exactlv determined, 
as described (pp. 806-08). 


The Goals of University Research. The 
university is seen as a place which should be 
dedicated to helping mankind know more. 
The mechanism for accomplishing this goal 
is research. Thus university research 
should enlarge man’s understanding of the 
world, his fellow men, and himself. Cer- 
tain types of research considered unsuitable 
for universities are discussed, but it is held 
that there is no conflict between teaching 
and research (pp. 790-3). 


Differential Phase and Gain Measure- 
ments in Color Television Systems. A 
test set to measure differential phase and 
gain is described. Its transmitter and re- 
ceiver are both provided with a self-con- 
tained power supply operated from 115-volt 
60-cycle power. The measurement is pre- 
sented as a display on an oscilloscope. 





Bimonthly Publications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems, contain 
the formally reviewed and approved 
numbered papers presented at General 
and District meetings and conferences. 
The publications are on an annual sub- 
scription basis. In consideration of pay- 
ment of dues, members (exclusive of Stu- 
dent members) may receive one of the 
three publications; additional publications 
are offered to members at an annual sub- 
scription price of $2.50 each. The publica- 
tions also are available to Student mem- 
bers at the annual subscription rate of 
$2.50 each. Nonmembers may subscribe 
on an advance annual subscription basis of 
$5.00 each (plus 50 cents for foreign postage 
payable in advance in New York ex- 
change). Single copies, when available, 
are $1.00 each. Discounts are allowed to 
libraries, publishers, and subscription 
agencies. 





Scales of 0.5 db per inch differential gain 
and 2.5 degrees per inch differential phase 
are obtainable (pp. 799-802). 


What Is Ferrimagnetism? The basic con- 
cept of ferrimagnetism requires the ex- 
istence, within a given domain, of two 
mutually opposing systems of magnetic 
ions. The elements of ferrimagnetism are 
examined and the present types of mag- 
netic states—ferromagnetism, paramagne- 
tism, ferrimagnetism, and antiferromagne- 
tism—and their relationships to each other 
are summarized. Studies of ferrimagnetism 
may be instrumental in obtaining a ferrite 
which is ferromagnetic (pp. 804-06). 


Effect of Electric Discharges on the 
Breakdown of Solid Insulation. The 
effect of corona on the long-time dielectric 
strength of insulation is emphasized. The 
various factors influencing the breakdown of 
insulation with corona are discussed. Data 
on the corona threshold voltages on dielec- 
tric surfaces at electrode edges show that the 
threshold voltage varies for a wide variety 
of dielectrics only as the ratio of dielectric 
thickness to dielectric constant (pp. 872- 
17). 





Membership in the American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- | 
trical engineers. Complete in- | 
formation as to the membership | 
grades, qualifications, and fees 
may be obtained from Mr. N. S. 
Hibshman, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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use the R-4 Miniature 
Rotary Switch 


Illustrated above is the R-4 Minia- 
ture Rotary Switch—available 
now for those applications where 
space is at a premium. Featuring 
unit construction, silver contacts, 
600 volt insulation, enclosed mech- 
anism and choice of handles, the 
R-4 provides the same high inter- 
rupting capacity, long life and 
flexibility found in the standard 
R-2 Control switch illustrated at 
right. 

Both R-2 and R-4 Rotary 
switches are available in a wide 
combination of contact arrange- J 
ments for Instrument——Control— Catalog 7140 contains complete information. Request your copy today. 


Transfer——Auxiliary and Special For a prompt answer to your switch problem—consult the Factory 
Applications. or your nearest Roller-Smith Sales office. 


ee 
ROLLER-SMI 
1825 WE 
BETHLE M, 


Since 1908—producers of high quality electrical instruments, aircraft meters, rotary switches, relays. and precision balances. 
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. New Okolite-Okoprene 13.2 kv self-supporting aerial cables 
take little space on heavily crowded poles at the Gulf Oil 
Corporation's Philadelphia Refinery. 

. Primary distribution circuits in conduit leaving substation and 
rising in conduit to poles. 


REFINERY EXPANDS 
POWER DISTRIBUTION 


OKOLITE-OKOPRENE 
SELF-SUPPORTING CABLES 


A major increase of power line capacity 
utilizing heavily crowded existing poles at the 
Gulf Oil Corporation refinery in Philadelphia 
was made possible by the use of Okolite- 
Okoprene self-supporting aerial cables. The 
15 kv shielded construction permitted easy, 
rapid installation despite the presence of ‘‘hot’’ 
lines on the poles which could not be shut 
down during the job. 


The neat appearance, increased safety and 
space savings obtained through the use of self- 


supporting aerial cables are evident in this 
installation. In addition, simplicity of installa- 
tion and ease of handling mean lower con- 
struction costs. Okolite-Okoprene is also well 
known for its resistance to weather extremes, 
moisture, most oils and greases, and the 
common acids and alkalies. 


Write for Bulletin EG- 1074, for detailed in- 
formation on Okolite-Okoprene self-supporting 
aerial cables to The Okonite Company, 
Passaic, N. J. 


Electrical Contractors: 
W. V. Pangborne and Co., Inc. 


ONITE & insulated cables 
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Proven On loads UNDER 600 Amps.... 


Fusetron dual-element Fuses 





Have an Interrupting Rating 





in Excess of 100,000 Amps. 





An interrupting rating in excess of 100,000 
amperes for FUSETRON dual-element fuses 
. . . this was shown by tests that were con- 
ducted under conditions that simulated the 
most severe field conditions. These tests were 
witnessed and verified by the Electrical Test- 
ing Laboratories of New York. 


The test circuits were set to deliver far in 
excess of 100,000 amperes — yet the 250 and 
600 volt FUSETRON fuses cleared the shorts 
without igniting readily flamable material 
placed around the fuses . . . and there was 
comparatively little noise. 


These tests show that Fusetron fuses, even 
in the small 30 ampere range, can interrupt 
safely the most severe available short circuit 
current. 


No interference with time-lag 


Time-lag is of utmost importance to give 
proper motor and electrical protection and to 
eliminate needless blowing of fuses. Even 


Fusetron Fuses Help eliminate 
needless Shutdowns for 
Production Engineers. 


Work stoppages caused by needless blows are 

prevented. Even if all the motors on a circuit 

start at one time or other harmless overloads occur, 
the fuse link holds to prevent a shutdown. 


Likewise, Fusetron fuses guard against needless 
blows caused by excessive-heating in panelboards and 
switches—lesser resistance results in cooler operation. 


Fusetron Fuses Offer Maximum 
Safety for Electrical and Safety 
Engineers. 


With an interrupting rating of 100,000 am- 

peres, Fusetron fuses give the greatest possible 
protection against damage due to short-circuits. 
And just as important, they reduce the hazard of 


@eeee eee eee ese @Oeeeeeseoeoeoeeeee 


though the interrupting capacity has been 
greatly increased, the time-current character- 
istic of Fusetron fuses has in no way been 
disturbed. 


ALL THIS ADDED SAFETY 

without changing a panelboard or switch . . . 
plus 10 point Protection of FUSETRON 
dual-element FUSES! 


1. Protect against short-circuits. 2. Protect against 

needless blows caused by harmless overloads, 3. Protect 
against needless blows caused by excessive heating — 
lesser resistance results in much cooler operation. 4. 
Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 
5. Protect motors against burnout from overloading. 
6. Protect motors against burnout due to single phas- 
ing. 7. Give double burnout protection to large motors 
— without extra cost. 8. 
Make protection of small 
motors simple and inexpen- 
sive. 9%. Protect against waste 
of space and money — permit 
use of proper size switches 
and panels. 10. Protect coils, 
transformers and_ solenoids 
against burnout. 


motor burnouts due to single phasing and over- 
loading. 


Fusetron Fuses Save Time 
Y and Work for Maintenance 
Engineers. 


Once properly installed, Fusetron fuses require no 
costly inspection time or down-time for calibration 
and other maintenance necessary on mechanically 
operated devices. 


Unnecessary repair work on motors is avoided 
because Fusetron fuses reduce to a minimum the 
danger of damage due to electrical faults. If trouble 
occurs, instead of rewinding or replacing burned out 
motors, simply replace Fusetron fuses. 


Switches and panelboards are protected against 
damage from poor contact heating. 


Fusetron fuses also protect against needless blows 
that cause irritating interruptions of regular main- 
tenance. 





Please mention ELECTRICAL ENGINEERING when writing to advertisers 





SEPTEMBER 1954 


Proven On loads ABOVE 600 and up to 5,000 Amps. 


BUSS Hi-Cap Fuses Have an 


Interrupting Rating In Excess 
of 100,000 Amps. .. and their blowing 











time can be coordinated with that of Fusetron fuses. 


An unlimited interrupting rating for BUSS 
Hi-Cap fuses on any voltage up to 600. . . this 
was confirmed by tests reported by the Electrical 
Testing Laboratories of New York. 


BUSS Hi-Cap fuses are designed to give pro- 
tection against dangerous overloads as well as 
high fault currents — yet retain the speed of 
operation necessary to limit heavy short cur- 
rents to safe values. 


When coordinated properly with Fusetron 
dual-element fuses they will not open ahead of 
the fuse nearest to the fault — thus the trouble 
is isolated to the part of the circuit in which 
the fault occurs. 


Added SAFETY on Old Installations 


On installations where the increase in the 
capacity of the circuit has outgrown the inter- 


(4 =) Fusetron Fuses Cuts Cost 
for Top Management. 


Cuts maintenance cost — Fusetron fuses are maintenance 
free. 


Cuts motor repair cost — Fusetron fuses guard the 
motor, against damage due to overloading, single 
phasing, short circuits and other electrical faults. 


Cuts production costs — Shutdowns due to needless 
blows are eliminated. 


@eeseeeeaeeeoeaeeneee 


Cuts new installation costs — Smaller sizes can be used, 
therefore big savings can be made on switches and 
panelboards. 


Trustwortny wames in Nome 
ELECTRICAL PROTECTION 71), 


Cuts present installation costs — Fusetron fuses hold 
and won’t open on starting currents so the need for 
larger panelboards and switches is often eliminated — 
and in many cases new motors can be added to the 
circuit without installing larger panelboards or switches. 


rupting rating of the circuit breakers, BUSS 
Hi-Cap fuses offer a safe and relatively inex- 
pensive way to protect inadequate breakers 
against rupture in event of bad fault. 


ACTION THAT SAVES YOU MONEY 


Don’t risk losses. Delay may cost you far 
more than replacing every fuse with a FUSE- 
TRON fuse. By passing 
the word along that all 
purchase and stock 
records should call for 
FUSETRON dual- 
element fuses on loads 
up to 600 amperes — and BUSS Hi-Cap fuses 
on loads above that, you get action that begets 
money saving. 


On New Construction tell your architect 
to specify this Safer, Better Protection. 


Play Safe—Install Fusetron Fuses 
and BUSS Hi-Cap Fuses now! 


For blowing time charts or more information 
on FUSETRON fuses and BUSS Hi-Cap fuses 
use coupon or write for bulletin FIS and HCS. 


BUSSMANN Mfg. Co. 
8 (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 
Please send me complete facts about FUSETRON 
dual-element Fuses and BUSS Hi-Cap Fuses. 








Company 








Address 
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THE GOSS PRINTING 
PRESS CO., Chicago 
obtains 


efficient 
distribution 


of electric power with 
high voltage feeders 
to load centers, 





and also 


saves 
floor space 
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age distribution system, and provided them with 
the efficiency that only a high voltage distribu- 


This was accomplished with 


SORGEL Dry-Type Transformers, 


compactly incorporated into substations, all 
self-contained, safely enclosed in steel, complete 
with primary switchgear and secondary circuit 
breakers, and installed above floor level. 

This installation consists of five 500 Kva 
and two 300 Kva, 3-phase, 4160 volt to 480 volt 
substations for power, and 13 dry-type trans- 
formers, sizes 10 to 50 Kva, 3-phase, 480 volt 
to 120/208 volt for lighting and portable equip- 
ment. 

This installation saved The Goss Printing 
Press Co. thousands of dollars over a low volt- 


tion can provide. 

Again the ingenuity of an owner, his archi- 
tects, and consulting engineers, combined with 
SORGEL expert engineering, resulted in a 
most modern, flexible, space-saving and efficient 
electric distribution system. 

By using SORGEL dry-type substations, all 
vaults have been eliminated, and by installing 
the substations overhead, more floor area was 
made available for manufacturing facilities. 


Architects — Olsen & Urbain 


Engineers — Neiler, Rich & Bladen 
Electrical Contractor—The Edward Electric Co. 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 846 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development, manufacturing and application of dry-type transformers—for 40 years. 
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IN HIGH VOLTAGE APPARATUS BUSHINGS 
IS SMALLER, LIGHTER... 


it’s LOCKE’S tyne U 


For 92 KV and above. Type U gives you all 
the desirable electrical characteristics of earlier 
bushings PLUS the added advantages of smaller 
dimensions and lighter weight. 


For example, Locke’s 161 KV Type U bushing is 64” 
smaller in ground sleeve diameter, and 590 Ibs. 
lighter than its equivalent of earlier design. 


This means transformers and oil circuit 
breakers can now be built lighter and smaller 
. . something you’ve always wanted. 


Locke Type U bushings are ideal for replace- 
ment purposes because they are easier 
to handle during installation . . . fe 
require less storage space. ee > 
£ 


Specify them for your apparatus. 


DESIGN ADVANTAGES OF LOCKE'S TYPE U APPARATUS BUSHING 


1. LIGHTER WEIGHT and smaller diame- : 2 3. INITIAL LOW POWER FACTOR of bushing 
ter made possible by a special oil- remains low in service. 

bedded ponte laen terf <ots penal r @ 4. CAPACITANCE TAP is standard feature, 
This, together with terminal and providing a voltage supply for potential 
ground shielding, provides uniform ‘ devices and simplifying power-factor 
internal voltage gradients as well ’ testing. 


as controlled external voltage 
distribution: ‘Ten tueahiee te 5. CORONA-FREE, Locke Type U has excel- 


pee ‘our tn ented lent radio-influence voltage characteristics. 


diameter without sacrifice 6% 6. NO SERVICING REQUIRED other than peri- 
of dielectric strength. -— 3 odic inspection and cleaning of porcelain 


2. P surfaces. 
DIELECTRIC strength of 
paper core assured 


by positive seals and ; 

inert gas pressure 

against entrance of 
4 


For use at 69 KV LOCKE DEPARTMENT 
and below, : GENERAL ELECTRIC COMPANY 


Locke's 
meagre) <a BALTIMORE, MARYLAND 
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Typical aluminum/copper connections maintain over 
00% relative conductivity after 1000-hr. corrosion test. 


ELECTROLYTIC CURRENT 
FLOW LINES 





COPPER CONDUCTOR 
ALUMINUM CONNECTOR 
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aluminum connector 
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Lasting Aluminum/Copper 
Joints Made with Newly- 
Developed “Proportioned” 
Aluminum Connectors 


Embodying a new design principle for 
electrical connectors, “proportioned” 
aluminum connectors developed by 
Burndy prevent joint deterioration 
resulting from galvanic corrosion in 
aluminum/copper connections — and 
also provide a sturdy, dependable 
connection in the more common ap- 
plication of aluminum-to-aluminum. 
Extensive test data support the new 
principle that properly designed and 
proportioned aluminum connectors — 
clamp- or compression-type — work 
successfully with any size or combi- 
nation of copper and/or aluminum 
conductors. 


Proportioned Connectors 
Control Electrolytic 
Current Density 


The principle behind the successful 
performance of Burndy’s new alumi- 
num connectors is based on an analy- 
sis of the mechanism of electrolytic 
action: 


1. Ina copper/aluminum connection 
aluminum is anodic and copper cath- 
odie in the electrolytic series. Hence 
in a cell formed by the presence of an 
electrolyte, it is the aluminum that is 
attacked. 


2. The rate of galvanic corrosion 18 
directly related to the density of elec- 
trolytic current on the exposed sur- 
face of the aluminum. 


3. When aluminum connectors are 


properly proportioned—designed with 
sufficient mass relative to that of the 


| 
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copper conductor — the electrolytic 
current is distributed thinly over the 
relatively large surface of the alumi- 
num connector body. As a result of 
this low current density, erosion of 
the connector is negligible, and iso- 
lated to an area where it does not af- 
fect the efficiency of the connection. 
(As with other connections involving 
aluminum, scratch-brushing and use 
of Penetrox A is desirable to pene- 
trate the oxide film and aid in sealing 
the joint.) 


In this way an aluminum connector, 
properly designed, can offer a long, 
efficient service life for any combina- 
tion of copper/aluminum joints under 
the most severely corrosive atmos- 
pheres. No plating, bushing, or liners 
are necessary, as long as the alumi- 
num connector is correctly propor- 
tioned. 


Mechanical As Well As 
Electrical Factors Considered 


Burndy’s proportioned design allows 
for the greater thermal coefficient of 
expansion of aluminum as compared 
to copper. With the proper mass, the 
aluminum connector will run cooler 
than the copper conductor, thus com- 
pensating for the expansion differen- 
tial. Another advantage of the design, 
of course, is the control of cold flow 
by providing more contact area for a 
wider distribution of clamping force. 
The aluminum alloy used by Burndy 
is completely free of copper, thus 
eliminating the dangers of stress cor- 
rosion. A factory coating of protec- 
tive compound, immediately following 
oxide removal, protects the surfaces 
of the aluminum connectors and re- 
duces the problem of aluminum oxide 


NUMBER OF HEAT CYCLES 


Electrical stability of typical aluminum } copper fors]alal-lon 
tions demonstrated by heat cycling 


to a minimum. Hardware is anodized 
aluminum for maximum corrosion re- 
sistance. 


Rigorous Testing Program 
Proves Reliability of Design 


To establish the significance of the 
general principles, as well as the ef- 
ficiency of specific designs, extensive 
tests were conducted involving a wide 
range of sizes and types of connectors 
and conductors. These tests included 
a series of 50 heat cycles with over- 
load currents more than twice the 
rated load of the conductor—sufficient 
to produce a temperature of 100°C in 
the connector. Accelerated corrosion 
tests were run for 1,000 hours in a 
standard salt spray chamber. As 
shown on the charts, joint resistance, 
electrical conductivity and tempera- 
ture all remained stable after these 
severe tests. 


These new proportioned aluminum 
connectors are available as a broad 
general line, paralleling Burndy’s 
comprehensive line of copper connec- 
tors. Catalogs which include consid- 
erable technical data and information 
have been prepared to help you select 
the most appropriate connectors for 
your specific requirements: 

For substation and power connectore— 


Catalog AL55. Other catalogs on 
connections for aluminum. 


For overhead lines—Catalog AL53 
For building wire—Catalog AL54 


BURNDY 


NORWALK, CONNECT. ¢ TORONTO, CANADA 
FACTORIES: NEW YORK, CALIFORNIA, TORONTO 
EXPORT: PHILIPS EXPORT COMPANY 


Unretouched photo of disassembled. connector 


at left after 1000-hr. corrosion test. Note bright, 


clean contact surfaces 
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The Kerite insulated cable 
and wire exhibited at the 
International Centennial Ex- 
position of 1876, received 
@ certificate of award from 
the United States Centen- 
nial Commission, dated 
September 27, 1876. It is 
interesting to note that the 
telephone and multiple tel- 
egraph of Dr. Alexander 
Graham Bell were also ex- 
hibited at this exposition, 
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The quality of Kerite insulation had received world-wide 
recognition as early as 1876 and has been reflected in its en- 
during performance under the most adverse conditions. 
There is only one grade of Kerite insulation—the best. 


The value and service life of a product can be 
no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPAN Y—30 Church St., New York 7, N. Y. 
sg gt bedi yg eat ip 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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What Is Your Opinion? II 


HE August issue of Electricial Engineering carried on 

this page the announcement of a questionnaire on 

employment conditions to be sent to AIEE mem- 
ers in continental United States about the middle of Septem- 
ber 1954. If you were on vacation when the August issue 
came, your Board of Directors urges you now to read that 
announcement and its explanation of the project, and to 
resolve to give the questionnaire your thoughtful and 
prompt attention when it arrives in your mail. The subject 
of the questionnaire is one of the most important problems 
now before the engineering profession. It deals with the 
relation of the engineer as an employee to his employer. 
Your Board of Directors asked the Committee on Planning 
and Co-ordination to prepare this questionnaire, test it for 
clarity, and send it to all the members concerned, so that 
the answers might be in and available for the Board’s 
guidance this fall. Before answering questions, there may 
be a few that you would like to ask; such as: ““Who wants 
to know?”; “Why do they want to know it?”; and “Why 
can’t they find out without another of these questionnaires?” 


WHO WANTS TO KNOW? 


. of all, your Board of Directors, charged with the 
management of your Institute, needs facts and opinions 
that only you can give; so that they may discharge the re- 
sponsibility of representing you. It may be worth while to 
recall who the Board of Directors are and how they came to 
represent you. First, there are the ten District Vice-Presi- 
dents chosen directly by your Section chairmen and other 
representatives on the District Executive Committee. Then 
there are 12 Directors, the President, Treasurer, and two 
past presidents. These 16 were selected as candidates for 
office by a Nominating Committee of 20 members. Ten were 
selected by the Section chairmen and Section delegates in the 
District Executive Committees. Five were selected by the 
technical divisions, and five by the current Board of Direc- 
tors. After this Nominating Committee has offered its 
candidates, any 25 members of the Institute, representing 
nobody but themselves, can place other names on the 
ballot by simple petition. 

For the Board taking office August 1, 1954, the ballot 
carried only the Nominating Committee’s candidates. 
There was no contest. Yet 15,435 members voted; simply 
to express their approval of the candidates and their con- 
fidence in the representative processes of the Institute. 
Only 36 used the ballots to express dissatisfaction. 

The point of all this is: your officers and Directors have 
good reason to believe that you take your membership in 
the Institute seriously; and that they in turn must take their 
responsibility as your representatives very seriously. The 
Board now feels that it needs up-to-date facts about you, 
your wishes and opinions, to discharge this responsibility. 

The other major engineering societies such as the 
ASCE, ASME, the AIME, and the AIChE work to- 
gether with AIEE in Engineers Joint Council (EJC), 
and in Engineers’ Council for Professional Development 
(ECPD), and are now engaged with AIEE in an effort to 
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build a great new engineering center building. Ifa unified 
profession is ever achieved, it will probably be through the 
co-operative efforts of these five societies working with the 
other smaller bodies in EJC and ECPD and with the 
National Society of Professional Engineers (NSPE). ASCE 
and ASME have already canvassed their membership with 
questionnaires similar to the one coming to you. Other 
societies including NSPE have obtained or will obtain sam- 
plings of their member opinion. It is fair to say that the 
whole profession wants to know where it stands in this 
matter. 


WHY DO THEY WANT TO KNOW? 


Cy reason is that the employment conditions under 
which engineers work have been or may become a 
If those who make and change the laws 
are to know what engineers think and want, engineers must 
tellthem. Another reason is that we as employers and 
employees need to know more about ourselves if we are to 
work out our problems in a manner befitting a profession 
noted for problem solving. 


matter of law. 


WHY A QUESTIONNAIRE? 


UESTIONNAIRES have become something of a nuisance. 
They are expensive too. Is there no easier, less ex- 
pensive way that AIEE can carry on the dependable, quick, 
and satisfactory 2-way communications that must exist be- 
tween the members and the Board of Directors if the In- 
stitute is to function with its greatest effectiveness? We 
now have a number of channels of communication. Per- 
haps they could be used more effectively. 

Our monthly magazine Electrical Engineering is written by 
the members for the members. It carries full reports of all 
the Board meetings and the “Annual Report of the Board of 
Directors.” It prints news of Institute affairs and it has a 
column for “Letters to the Editor.” 

The President used to visit the Sections when there were 
not so many as to make that impossible. Now the Vice- 
Presidents perform this function in their Districts. If you 
do not like to write letters to the editor, you can always 
write to your President or Vice-President or to the Board as 
a whole through the Secretary. 

The Section Delegates Conference at the annual Sum- 
mer General Meeting is an effective means of communica- 
tion between the Board and the Sections. 

The Yearbook is a valuable source of information and in 
its compilation pertinent facts become available. 

The Publications Survey of 1952 led to the very 
popular bimonthly Transactions. 

All of these channels of communication are valuable, 
depending on the extent to which they are used. However, 
your Board of Directors feels that, in a matter such as em- 
ployment conditions, there can be no substitute for asking 
each member his own, individual, personal opinion. Then, 
if there is legislation to be supported or opposed, or other 
important issues to be faced, your representatives know 
where to stand, because they know where you stand. 
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S the title suggests, 1 am not proposing today to argue 
A about the desirability or importance of research, 
about its cost, or about the shortage of research 
people or research funds. All these things can be taken for 
granted here. 

But I am going to take the liberty of reflecting for a few 
moments on another subject, which possibly should also be 
taken for granted; namely, the place of educational institu- 
tions in the advance of science and technology. 

Clearly, in order that my remarks on this subject should 
make sense, I must explain what kind of an educational in- 
stitution I am talking about and I must state my own phil- 
osophy of what such institutions should be. 

Obviously, I am not going to be talking about either pub- 
lic or private elementary or high schools, or even junior 
colleges. Nor shall I try to encompass the problems of the 
separate liberal arts college. In fact, in order that I may 
stay within an area which has relevance to the interests of 
this audience, I shall speak only of such institutions of higher 
education which are commonly called universities. 

I must admit that I have a highly prejudiced, almost emo- 
tional, feeling about universities. I happen to think that 
they are about the most important institutions in the West- 
ern World. I believe they have made contributions to west- 
ern civilization—physical, intellectual, and spiritual con- 
tributions—which are beyond the power of any man to com- 
pute or to comprehend. And I believe that the nature of 
the civilization that our grandchildren will inherit on this 
earth will depend in a critical, possibly in a decisive, degree 
on what our universities do, or fail to do, in coming years. 

I believe in this decisive role of the university, not because 
I deprecate the role of our other educational, religious, and 
political institutions, but I believe that the way in which 
civilization changes over the centuries is largely determined 
by how men use their heads. The university, as I view it, 
is the spearhead of man’s efforts to make better use of what 
is in his head. It is at the university that men’s intellectual 
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The Goals 
of 


University Research 


L. A. DUBRIDGE 


The university is viewed as an institution for 
sharpening men’s intellectual abilities and focusing 
them on mankind’s basic problems. Research 
seeks knowledge as a step toward understanding. 


abilities are sharpened and are brought to focus on man- 
kind’s basic problems. At the university, man’s intellectual 
forces are mobilized for the attack on those great unknowns 
which lie just beyond the frontiers of knowledge. It is the 
role and the task of the university to be eternally dissatis- 
fied—dissatisfied with man’s inadequate knowledge; dis- 
satisfied with the ways in which he uses his knowledge. 
Thus, the chief aim of a university must be, not merely to 
help individual men to learn more, but to help mankind 
to know more. 

And that is about as succinct a way as I know of express- 
ing the goal of a university: to help mankind to know 
more. In seeking this goal, the specific mechanism avail- 
able to the university is called research. The purpose of 
university research then is to enlarge man’s understanding of 
the world, his understanding of his fellow men and of him- 
self. 

You will note that I have used interchangeably the 
phrases, “‘to know more” and “to understand more.” [| 
do this without apology—and, in fact, with emphasis. To 
know and to understand are not quite synonymous. For, 
though one normally cannot understand without knowing, 
we frequently know things we do not understand. Yet the 
goal of research must be not merely to acquire knowledge 
for its own sake, but to secure knowledge as a step toward 
understanding. A research project collects facts—experi- 
mental data—not solely to prepare tables of numbers, but 
as an aid to finding or perfecting a theory, an interpretation, 
an understanding of the phenomenon. Furthermore, in 
science we must be most exacting in judging how far under- 
standing has been achieved. In science we require that 
understanding shall be quantitative, not merely qualita- 
tive, and that it lead to the ability to predict. We require 
that our theory explain all the related facts, not just some 
of them, that it describe accurately in advance all experi- 
ments which we perform. We also aim for theories which 
have simplicity, elegance, beauty. Reaching an under- 
standing of things not only satisfies an intellectual desire, 
but an emotional or aesthetic one too. 

To repeat, then, the goal of a university is to help man 
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learn more and to help man understand more. Research 
in science, technology, and other fields is essential to the 
fulfillment of the university’s mission. However, it is also 
obvious that the research undertaken must be devoted 
solely to achieving that mission—achieving understanding. 

This is the reason why the research in a university— 
whether it be in science or in engineering—must, above all 
else, stick to fundamentals. No one questions, of course, 
that the job of the scientist is to do “basic” or “fundamental” 
research. But it is too often assumed that the job of the 
engineer is to avoid fundamentals and to invent gadgets. 
This is, of course, nonsense. The engineer in a university 
has just as much obligation to stick to the fundamentals in 
his field as the chemist or physicist in his. The university 
civil engineer is not concerned with designing just another 
bridge or dam, but with developing new practices, new 
principles, new materials, new methods of structural design. 
The mechanical engineer does not simply invent an im- 
proved governor for a steam engine; he tries to advance 
understanding of thermodynamics, of solid and fluid 
mechanics, of the structure of matter, the nature of vibra- 
tions, of fatigue, etc. I need not tell this audience the job 
of the electrical engineer. 

The university engineer is thus in an extremely critical 
position, intermediate between the pure scientist on the 
one hand and the industrial designer or inventor on the 
other. To some extent he does the things which the indus- 
trial engineer thinks the scientist ought to do—but in which 
the scientist has lost interest. The physicist is engrossed in 
the problems of nuclear forces; who is going to develop the 
fundamentals of nuclear technology? It’s a long step from 
Fermi’s first chain reaction to the first economical power 
plant with a great deal of room in between for fundamental 
engineering research. The same is true in any field. This 
is the proper place for university research in engineering. 

Another point the university must watch is to be sure 
that the goals of sponsored research and unsponsored re- 
search are the same. Clearly, if the goal of research in a 
university is understanding, then this goal is equally valid 
regardless of who is paying for the research. It is true that 
the degree to which a university can advance toward its 
goal of understanding will depend upon the availability of 
funds. But no funds should be large enough to purchase a 
deviation, delay, or abandonment of that goal. The uni- 
versity is not a supermarket where a customer should expect 
to find any article he wants. It is not a job-shop, prepared 
to turn out a custom-built gadget for each and every comer. 
A university is not even a bank which likes to handle money 
just for the sake of handling money. When money diverts 
effort from proper goals, then the university is literally being 
robbed—no matter how much “overhead” allowance is 
attached to the contract. A big budget which is supporting 
things the university has no business doing is a sham—and 
the real university may be suffocated under the load of pad- 
ding it is forced to carry around. 

It is high time, for example, that universities ceased the 
practice of accepting any and all gifts or contracts just be- 
cause they appear to come “free.” Gift-horses most em- 
phatically should be looked in the mouth. I know of many 
colleges that have accepted gifts which have proved liabili- 
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ties, not assets—gifts which, though “‘free’’, actually cost 
money—and which diverted effort and funds from proper 
tasks. 

I have heard of an institution in which half the electrical 
engineering department is busily engaged in designing radar 
antennas—not because they are seeking to understand the 
radiation of electromagnetic waves, but because an Air 
Force contract for such gadgeteering was available. The 
excuse was that they could hire three more engineers that 
way and these men sometimes helped with the teaching. 
On the same principle, I suggest that the college lease and 
operate a five-and-dime store, so that the people who work 
in it can also, on the side, teach economics, marketing, 
human relations, and business English. 

I don’t want anyone to think I am unaware of the prob- 
lems of financing higher education. I spent 4 years 
working on a Commission which studied the subject. We 
didn’t find any easy answers. But I did not become con- 
vinced that the problem would be solved by financing 
things that were not higher education. 

I must, of course, at this point call attention to the fact 
that, for better or for worse, the modern university has com- 
mitted itself to carry on activities which have little relation 
to higher education. The state universities render a variety 
of services to the agricultural community which might be 
more appropriately handled by some sort of farm bureau. 
They test milk, water, fuels, and lubricants and render 
many other services to the local community. Most impor- 
tant, the universities have been called upon, and have 
patriotically and properly responded, to help the national 
defense in time of emergency. The contributions which 
universities have collectively made in this area are beyond 
calculation. 

But we should not be led into thinking that designing 
weapons of war is a normal and proper function of a uni- 
versity as a university. It is an emergency function ren- 
dered, in part, because special technical talents are available 
in universities and, in part, because certain administrative 
problems are avoided and because better people are at- 
tracted to university-operated laboratories. I believe there 
are sometimes even indirect benefits to the teaching or re- 
search program of the institution. If the program—which 
is usually “‘secret’’—can be housed and operated far from 
the campus as a separate establishment, it is possible that 
no harm will ensue. 

But we should not confuse the operation of special de- 
fense facilities or services for the government with the normal 
educational functions of a university. We must take on 
these extra services, by all means, when it is necessary, 
desirable, or patriotic todo so. But we must get rid of them 
too, when possible. And in any case, in times of peace, they 
must not destroy the major functions of a university which 
are important to national defense too. 

On the other hand, I must hasten to point out that the 
normal, proper goals of a university have in recent years 
been enormously advanced by federal funds under research 
contracts or grants. Agencies like the National Science 
Foundation, the Public Health Service, the Office of Naval 
Research, and others have rendered conspicuous service in 
supporting research programs in science and engineering 
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which the universities themselves originated as a desirable 
part of their programs but which they could not finance. 
There should be more funds available for these agencies to 
use in this way. These funds have been wisely adminis- 
tered and have been a tremendous boon to science and to 
universities. 

However, a proper research program in any field should 
not be abandoned, distorted, or harmed by taking on irrele- 
vant work for which funds happen to be available—and 
then pretending that this irrelevant work strengthens the 
program which it has damaged or displaced. 

There is one aspect of university research which may need 
clarification. You will note that in talking about research 
and education, I have used these terms almost interchange- 
ably. I have spoken of research as a part of the function of 
higher education. I could equally well have spoken of edu- 
cation as a function of research. Some of you may be 
wondering whether I am going to discuss the conflict be- 
tween teaching and research. 

The answer is ““No”—I haven’t heard of the conflict! I 
have heard a lot of argument about how many hours a 
teacher should devote to research, but none that convinces 
me of a real conflict. If the purpose of a university is to 
advance understanding, then it follows that both the under- 
standing of the student and of the teacher ought to go to- 
gether. How a man can really teach science or engineering 
without acquiring a consuming curiosity about the many 
things that are unknown is beyond me. And how one can 
get a glimpse of the unknown without an equally consuming 
desire to tell it to others who will carry it on is also a 
mystery. An inquiring mind must be the chief possession 
of university people—and that’s the only kind of a mind 
that can either explore the unknown or stimulate students. 
I think history has shown that, with but few exceptions, re- 
search laboratories go dead when not stimulated by the 
continued intrusion of fresh young minds. And teaching 
establishments also go dead when not infused by the inquir- 
ing spirit of scholarship. 

I am afraid that there is a vast public relations job to be 
done to assist the public in understanding the real role of 
the university and of science. Why is it that there has 
grown up the widespread impression that science and 
gadgeteering are the same thing? Why is it that so many 
people—including some in industry and government— 
believe that the universities are in the business of making 
and selling gadgets? These same people have often heard 
that universities need money. So they naturally conclude 
that by buying a gadget from a university, they kill two 
birds with one stone—they get the gadget and take credit 
for helping the university. How can we make them see 
that actually they may be robbing the university? 

Possibly we in science and engineering have overempha- 
sized our gadgets—including the weapons—that we do pro- 
duce. Possibly we need to get back to fundamentals in 
our public relations, and tell the world that the main pur- 
pose of science is not to produce bombs, guns, and radar, 
or even refrigerators, radios, and color television. Possibly 
we should come out boldly and unashamedly and tell the 
truth—the aim of the scientist and engineer is to advance 
human understanding. We should admit that we believe 
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in human understanding for its own sake. We believe 
humans differ from the beasts largely in their ability and 
their urge to learn, to know, to comprehend. Men climb 
Mt. Everest, explore the bottom of the sea, sail to the far 
corners of the earth, explore the atom, the crystal, and the 
stars, all because they are born explorers, because men are 
always challenged by the unknown. 

We need to go even further and re-emphasize the value 
of the inquiring mind. How few people there are who think 
of the university as primarily the meeting ground for in- 
quiring minds. More people think of the professor as a 
person who earns an easy—and deservedly meager—living 
by reading dull lectures from dusty notes before drowsy 
students. Yet these same people send their sons and daugh- 
ters to college in the belief that from these same courses 
they will learn to make a handsome living, as well as learn 
to be good people, patriotic citizens, and wise parents. The 
college graduate is supposed to know all the facts about the 
history of the United States, and not too much about the 
rest of the world; he should be alert, suave, a good public 
speaker, an acceptable member of the best society, and a 
good Republican. As he goes into business or industry, he 
must be humble enough to do the most menial tasks, but 
must never be caught uninformed on the most difficult 
problem. He should—but I need not extend the list of 
attributes which are variously expected of the students who 
have studied under these dull professors. The only attri- 
butes which are usually not insisted upon are that the stu- 
dent be inquisitive, that he be thoughtful, that he have a 
zest for learning and a zest for life; and that each of these 
qualities shall have been appreciably sharpened or en- 
hanced by the college experience. We recognize that in 
training a prize fighter he must be toughened by strenuous 
exertion, and matched against skilled opponents. But we 
are afraid of intellectual toughening. We are fearful to let 
our young people wrestle with the toughest problems and 
ideas, thus learning for themselves how to find the truth— 
the truth about science, philosophy, economics, and poli- 
tics, 

It is this failure to understand the essential role of colleges 
and universities as tougheners of the mind, stimulators of 
curiosity, as the ringside of intellectual conflict that makes 
for much of the unjust, exasperating, and damaging criticism 
which higher education is now undergoing—criticism which 
has caused reduced or distorted financial support, unreason- 
able restrictions on faculties, a widespread distrust and cas- 
tigation of intellectuals. 

I think that all of the goals, the objectives, and the activi- 
ties of a university can be brought to a focus if we think of 
the university as primarily a center of creative thought. It 
is a truism to say that all of the changes in civilization, all of 
changes in the way in which we live and think, have come 
as a result of the creative thinking of individual men and 
women. There are many people who appear to believe 
that the political and social institutions and the physical 
equipment of modern civilization have all somehow flowed 
automatically into our possession like products from the 
end of an enormous unthinking production line, rather than 
from the creative thought of individual human beings. 

This creative thinking is a slow and frequently painful 
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process. It was probably a hundred thousand years after 
man discovered fire before he learned to make fire do his 
mechanical work for him. Man’s climb from his primeval 
state has been a long one partly because getting new ideas 
is so hard. We may often think that in some ways man has 
not progressed much since his early days, or has even re- 
gressed, But sometimes it is even hard to think of ideas 
which will take one backward! Nevertheless any change, 
whether it is eventually regarded as a good one or a bad 
one, has been the result of creative thought. 

Now in the early days creative thought came about more 
or less accidentally on the parts of those few people in each 
generation who got new ideas. As civilization advanced, 
those who were interested in the examination and exploita- 
tion of new ideas banded themselves together and sometime 
along in the 14th or 15th century there emerged the idea 
of a university as a community of scholars: a community 
of those who were interested in creative thinking. The uni- 
versity enormously stimulated the advance of creative 
thought and it is today the prime institution in our society 
devoted to the stimulation of creative thinking. 

It is, of course, true that not many of the hundreds of 
thousands of students who go through American universities 


each year even learn to think, and a still smaller number 
learn to do creative thinking. But the small number who do 
learn are those upon which the future of this country and 
of the world so heavily depends. These men and women 
who not only can think but can think of new thoughts, who 
can invent ideas that are different, are humanity’s most 
priceless possession. 

At the same time, thinking new and different ideas is a 
dangerous business. Such ideas must be critically exam- 
ined, must be tested, must even be attacked. Wholly new 
ideas are seldom easily understood. Those who deal with 
new ideas are often subject to the criticism, and even the 
disdain of their fellow men. 

Paradoxically enough, however, the scholars in a uni- 
versity also know that to a slowly increasing extent the pub- 
lic now acclaims those who contribute new ideas, especially 
if they are new ideas for gadgets which give physical pleas- 
ure to many people. 

The good and important thing about a university, how- 
ever, is that it encourages the development of new ideas, 
even though their practical value is still not evident or is 
unknown. For it is only through new ideas that men make 
their dreams come true. 
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crossed the seven seas, 

seen many countries, 
and visited many people, fi- 
nally came back to his home. 
He was asked, ‘What did 
you find in common all over 
the world?” He answered, not without a smile, “A cer- 
tain tendency to laziness.” 

I think that he was right. Leonardo da Vinci discovered 
the law of inertia, that things if left undisturbed, will con- 
tinue to stay where they are or drag along with uniform 
motion. This is true not only for material bodies, but also 
for people, for institutions, organizations, industrial enter- 
prises, in short for every manifestation of human life. 
This inertia, this tendency to laziness, will prevail, will 
dominate life, unless something is done about it. In 
engineering, this is primarily the job of the development 
engineer, to overcome inertia and to further progress. 

As a development engineer, this has been my job since 


A TRAVELER who had 
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my graduation 5'/» years ago. 
At that time I became an 
insulation development engi- 
neer for the General Electric 
Company and a good friend 
of mine, K. K. Paluev, warned 
me, “‘Watch out, development 
engineering is 5 per cent inspiration and 95 per cent per- 
spiration.” At first I was a little worried, but then I re- 
flected that this is exactly what happens with my favorite 
sport: mountain climbing. Ninety-five per cent of the 
time you spend panting under a heavy load, slowly climb- 
ing higher and higher. The remaining 5 per cent is spent 
on top of the world, looking down from the lofty height 
you have finally reached. Now, if mountain climbing is 
my favorite sport and relaxation, it is only because I en- 
joy it. Similarly, I chose development engineering as my 
work, because I enjoy it, because I find many pleasures in it. 


SUBJECTS FOR DEVELOPMENT 


HESE pleasures of development engineering may be 
classified into two categories: the pleasure of de- 
veloping things, and the pleasure of developing people. 
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First of all, there is the pleasure of developing things, of 
directing and forming them according to one’s will, of 
making order out of disorder, shapeliness out of confusion, 
of creating something new and useful. This is a great 
pleasure because in our present age of great advances in 
science and engineering, things by themselves are no 
limitation to our desires, no limitation to our creative 
efforts. 

Michaelangelo, one of the most complete personalities of 
the Rennaissance, architect, sculptor, painter, and also a 
very inspired poet, expressed beautifully this attitude and 
his faith in the powers of the creative artist. He stated 
that all the highest ideas of the greatest artist are contained 
within a block of marble; but he warned, this idea is only 
attained by the hand which obeys the intellect, the creative 
mind. I feel that the same is true of our work as engineers. 
In the present age any development which is not against the 
natural laws is within our reach. If we fail in reaching it, 
it is only because our hands, our. tools, are not guided 
sufficiently by a superior mind. Thus there is a great 
satisfaction to know that the sky is the limit of our creative 
efforts and to realize that only ourselves, not science and 
engineering themselves, are to blame if we do not succeed in 
our attempt. 

The pleasure of developing people is even greater, I 
think, than the pleasure of developing things. After all, by 
means of people one can develop and influence things, but 
not conversely. First of all, there is the pleasure of de- 
veloping oneself. Upon starting a new development, in 
considering the problem, we realize that we know absolutely 
nothing about it. Then slowly we begin to read and 
understand the literature, to follow the attempts, the suc- 
cesses and the failures, of others who have worked in the 
field. It is a great pleasure to understand and follow what 
the great scientists and engineers have done in the past, 
to assimilate their points of view, to record their achieve- 
ments, to learn gradually, to gain sufficient knowledge 
until we can survey the entire field. 

It is just like climbing a mountain; the higher you 
get, the wider and clearer the view of the countryside. 
Then, as you reach the top, you realize the deficiencies and 
inadequacies, the mistakes of previous work, and finally you 
contribute something original to the field. This is a great 
pleasure, to feel higher up than everybody else, to know 
more than our predecessors ever have known. We should 
not feel presumptuous at this time, because we realize that 
we could have never reached this commanding position 
without the constant help of our teachers. They are 
giants, no doubt: Maxwell, Steinmetz, Heaviside, Giorgi, 
and many others. Compared to them, we are only dwarfs, 
but we are dwarfs standing on the shoulders of these giants 
and therefore command a higher view than they ever did. 
Leonardo da Vinci expressed this great truth thus: “Bad 
is the disciple who does not surpass his master.” 

Then, there is the pleasure of developing other people: 
colleagues, supervisors, perhaps the entire public. When 
you have a new promising development and begin to talk 
about it, the general reaction usually follows the pattern of 
the three following attitudes: 1. It has been done before. 
2. It will not work. 3. Even if it works, we could not 
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use it, because it would not be practical. The process of 
converting, of developing others to your point of view, is 
slow and hard work, again as mountain climbing, but it 
entails a great pleasure. This is not the sterile satisfaction 
of being able to say, “I told you so.” No, it is the same 
kind of pleasure which the missionary must feel when he has 
succeeded in converting the heathen to the true and only 
faith. 


THE EXPANDING HORIZON 


a the greatest pleasure of development engineer- 
ing is undoubtedly the fact that the work is never 
finished. As soon as one development is completed, five or 
ten more become possible by virtue of it. Not only possi- 
ble, but necessary, are these new developments in order to 
take full advantage of the completed one. The horizon of 
development is ever expanding, the stake is always higher 
and therefore higher the pleasure. The day that there 
would be nothing left to develop, nothing left to do, to 
create, would indeed be the saddest day of our lives. In- 
stead we always strive towards a loftier aim, which we know 
we shall never attain. The pleasure contained in this 
ceaseless reaching has been expressed in the most perfect 
form by Keats. In his “Ode on a Grecian Urn,” Keats 
describes a classical work of art wherein bold youths chase 
forever fair maidens. Keats addresses the pursuing young 
man: 


Bold Lover, never, never canst thou kiss, 

Though winning near the goal—yet, do not grieve 
She cannot fade, though thou hast not thy bliss 
Forever will thou love, and she be fair! 


Likewise, the development engineer is always young, always 
bold, ever pursuing a new project. 

Among the pleasures of development engineering there 
is occasionally the pleasure of recognition, of receiving 
awards, such as the award I have received. Of course, I 
realize very clearly that the Eta Kappa Nu recognition is 
given to me only as a symbol, because it really is due to my 
teachers in school and to my supervisors and colleagues in 
the General Electric Company. They have given me the 
knowledge, possibility, and, most important of all, the re- 
sponsibility of performing my work in the best and most 
efficient manner. 

There are many young electrical engineers in this coun- 
try, I am sure, who deserve this award just as much, or 
perhaps more, than I. However, I think in my own case 
there is something unusually significant. This is the fact 
that I have been in the United States only 7 years. Yet I 
was received, both in school and in my work, with full 
trust and confidence and given a chance to show what I 
could do and thus to be of service to my fellowmen. In all 
my activities here, I have never found a person who was not 
willing to help me, to advise me, to co-operate with enthusi- 
asm. This opportunity was given to me; and I will be 
forever grateful for it to my teachers, to my company, and 
to this country. If this opportunity will continue to be 
available to others in the future, then certainly the electrical 
industry and our country will continue to prosper, and at 
the same time we will keep faith with our American ideals. 


ELECTRICAL ENGINEERING 





Speed-Torque Calculations for Induction Motors 


CB. ty FAR 


ASSOCIATE MEMBER ATEE 


P. L. ALGER 72 oe 


FELLOW AIEE FELLOW 


KU 


ALEE 


HERE HAS recently been a renewed interest in the 

part-winding method of securing reduced starting 
current with moderate starting torque values for polyphase 
induction motors in sizes of 50 hp and larger. The most 
usual scheme is to provide the motor with two identical 
parallel circuits in the stator winding, and to connect only 
one of these circuits in each phase to the power supply for 
starting. After a brief interval, the remaining circuits are 
connected, and the motor then operates in a normal way. 

In this manner, the initial current inrush to the motor is 
reduced to about 2/3 of the normal full-voltage value, and 
it thus is possible to connect considerably larger motors to 
the lines for full-voltage starting, without exceeding a 
specific value of allowable starting current. 

However, the accelerating torque with part winding is 
likely to be very low for an induction motor with normal 
air gap and winding proportions; and the motor often will 
crawl at a low speed; due to the presence of severe dips in 
the torque curve, caused by harmonics of the air-gap field. 
For this reason, the second half of the winding must often 
be connected before the motor has attained any consider- 
able speed, with the result that the final current inrush is 
practically as in normal full-voltage starting. Neverthe- 
less, the result may be satisfactory, since it is often per- 
missible to draw high currents from the power supply for 
short periods, provided that the current is taken in two or 
more successive increments, with a suitably small current 
per step, and a suitable time interval between. Such in- 
cremental starting is allowed on the assumption that 
voltage-regulating means will have time to adjust the 
voltage between steps, so that the voltage dip and corre- 
sponding light flicker will be held to lower values than if the 
full current were taken in a single step. 

During the initial starting period, when only 1/2 the 
winding is in circuit, the current density in the stator copper 
will be of the order of 4/3 of the normal full voltage starting 
value (assuming the locked rotor current is 2/3 of normal) 
and the stator copper temperature will, therefore, rise at a 
rate about 1.8 times as fast as normal. Also, due to the 
reduced torque, the starting time will be much longer than 
normal. Allowance must be made for this by using a more 
liberal amount of stator copper than otherwise required, 
or accepting a smaller margin of safety. Other con- 
siderations also enter, which further offset the apparent 
advantages of part-winding starting. 

In view of these considerations, it is necessary greatly to 
improve the accelerating torque usually obtained with part- 
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Fig. 1. Speed-torque-current curves for 6-pole motor with part 


winding, omitting alternate slots 


winding starting, if the method is to have any broad usctul- 
ness. It is, therefore, worth while to study the factors that 
cause the torque dips that are characteristic of part-winding 
starting, and to develop means for their calculation and 
control. For this purpose, extensive tests were made on 
two different motors, and the results were compared with 
torque and current values calculated by a harmonic 
analysis and equivalent circuit procedure. 

Fig. 1 compares the test and calculated torque values for 
a 4-pole 40-hp motor with an alternate slot part winding. 
As shown, there is a very high negative torque, or load 
loss, due to harmonic fluxes over the speed range from 
about 8 per cent to full speed in the forward direction; and 
there is a large positive or braking torque due to the same 
cause for all reversed speeds higher than 8 per cent. These 
large harmonic torques are of the same character as the 
ordinary stray load losses of a motor, but are greatly 
exaggerated because of the half number of slots in the part 
winding. 

In the equivalent circuit analysis, the permeance har- 
monics are neglected, as they are of relatively insignificant 
magnitudes. Each mmf harmonic is represented by an 
ideal motor. These ideal motors share the same mechani- 
cal parts while they are electrically connected in series. 
At a given rotor speed, the torque of each harmonic may be 
calculated independently of the others. The algebraic 
sum of all harmonic torques is the total developed torque. 
The total developed torque less the losses in the copper and 
iron parts and in friction and windage gives the net avail- 
able shaft torque. In this manner, the complete shaft- 
torque versus rotor-speed curve may be calculated. 
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TEN FOUNDING FATHERS OF ELECTRICAL SCIENCE 
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Georg Simon Ohm, a mathematician and experimenter whose analysis established the law de- 

termining the flow of an electric current in a conductor, clarified the distinction between current 

intensity and quantity and “‘resolved a subject of vast importance, and hitherto involved in the 
greatest uncertainty.”’ 


HE CONDUCTION of an electric charge traveling 
fh along a conductor was established by Stephen Gray, 

working in London in 1731. Gray demonstrated that 
by using a pack-thread over 750 feet long, an electric charge 
produced by rubbing a glass tube at one end of this thread 
would cause an ivory ball to be attracted to the thread at 
the other end. A century later, a physicist and mathe- 
matician, Ohm, adopted this problem as a major item of 
interest. The discovery by Oersted of the relationship of 
magnetism to electricity had inspired a new group of ex- 
perimenters to search further into determining the laws of 
behavior of this new force. Ampere had provided the con- 
cept of “potential” electricity between the ends of a wire 
carrying current from the terminals of a voltaic cell. Fur- 
ther, the physicist Fourier had established that the flow of 
heat in a metal bar was directly proportional to the differ- 
ence of temperature between the ends of the bar. Ohm 
applied this analogy of flow of heat in a metal bar to the 
flow of an electric current in a conductor, by using Fourier’s 
concept of the temperature gradient and also by imagining 
the distribution of current along sections of a homogeneous 
metal ring. He wrote that “‘the force of the current in a 


Left, electrostatic machine and Leyden jar battery used by Ohm 
in 1830; at right, von Guericke’s generator. At the Deutsches 
Museum, Munich, Germany 
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galvanic circuit is directly as the sum of all the tensions 
[along the ring] and inversely as the entire reduced length 
of the circuit.”” The difference in the values of the force at 
two points of a circuit would provide the required “‘driving- 
power” acting on the current between these two points. 
Ohm was relying on an earlier concept of Volta’s theory of 
the electrostatic ‘‘tension”” on an open pile. 

Of humble origin, the son of a locksmith, he had per- 
severed in his struggle to obtain an education, which con- 
sisted of a course at the “Gymnasium” at Erlangen and 
three terms at the university. With money saved as a tutor, 
he completed his course and then accepted a teaching post 
at Cologne. It was here that he experimented and com- 
pleted his major work in the nature of a galvanic circuit. 
In this study he investigated the nature of unipolar conduc- 
tors, the relative conductivity of various metals, and the 
theory of the galvanometer. Aware of the importance of the 
task of resolving the forces in a galvanic circuit, Ohm, in 
April 1826, got a leave of absence from the university and, 
at his brother’s home in Berlin, he applied himself for the 
next year to the problem and the preparation of his book. 

Ohm summed up his theory and deductions on the char- 
acteristics of a galvanic circuit, concluding: (1) In a closed 
voltaic circuit, the same quantity of electric current passes 
across each section perpendicular to the direction of current 
flow irrespective of the form of the conductor. (2) Changes 
made in any portion of the circuit affect its entire action. 
(3) The current flow is in direct ratio to the electromotive 
force and in inverse ratio to the circuit resistance. The re- 
sistance of a circuit is the sum of the resistance of the liquid 
conductor and the wire which connects its terminals. If a 
number of voltaic cells is in series in a circuit, the current is 
proportional to their number if the external resistance is 
very large, but is independent of their number if the ex- 
ternal resistance is small. 

Ohm thus formulated the basic law of electrical science 
known by his name. He considered the term electromotive 
force as the force driving the current through the conductor, 
and thought of the current and resistance much in the same 
sense as today. Ohm’s law, once grasped, has become the 
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basis of determination of all electric circuits. His pioneer- 
ing mind had to bridge the gap between the behavior of a 
static charge and the steady flow of a voltaic current. He 
had to reconcile the fact that whereas a static charge exists 
only on the surface of a conductor, an electric current in 
flowing through a conductor occupies the surface and also 
the entire cross section of the wire. 

Ohm’s attention had been drawn to the work being done 
by Barlow in London and Becquerel in Paris on the con- 
ductivity of wires of differing lengths and diameters but of 
the same material. Ohm had noted a difference in their 
reported results and set out to reconcile these differences 
through experiments of his own. 
taic battery, he connected the ends of this battery to two 
mercury cups. Into these cups he placed six wires ranging 
from 4 inches to 23 feet long, one at a time. The shortest 
wire was rather thick but the rest of the wires were uni- 
formly 0.03 inch thick. Over each conductor was placed a 
torsion balance, the deflection of which registered on the 
needle and indicated the magnitude of the current. Ohm 
used the thick conductor as a standard of reference against 
the deflection for each of the other conductors. Using the 
readings on the balance he arrived at the relationship: 


x 
v=m log (1+*) 
a 


in which v is the decrease in force, x the length of the con- 


Using a copper-zinc vol- 


ductor, and a the length of the thick wire (the conductor of 
reference). For the coefficient m, Ohm says, ‘““The coeffi- 
cient m is a function of the standard force, of the thickness of 
the conductor, of the quantity a, and, as I have reason to 
I am at the 


moment still engaged in making quite sure, through more 


believe, of the electric tension of the force. 


exact experiments, of the exact nature of this function.” 

In a paper appearing in Schweigger’s Journal in 1826 he 
summed up the results of his experiments and restated his 
law: ‘Electrical conductors of the same substance, but dif- 
ferent diameter, have the same conductivity values in their 
lengths in proportion to their cross section.” 

The title of this paper bore the involved name “Deter- 
mination of the Law in Accordance with which Metals 
Conduct Electricity, Together with an Outline of a Theory 
of the Voltaic Apparatus and of Schweigger’s Multiplier.” 

It is, undoubtedly, the ambiguity of his presentation in 
this paper (expanded in 1827 into book form titled “Die 
Galvanische Kette”) that caused it to remain unnoticed 
and unaccepted for many years. This embittered the 
author, whose paper was called foolish. 

As a result of the criticism of his book he lost his position 
at the university and went into retirement for 6 years and 
had to earn his living by tutoring and odd jobs. —Twenty- 
two years later, his contribution was recognized for its 
worth, but he was 60 years old when he was appointed to 
the chair in physics at the University of Munich. England 
had awarded him the Copley Medal of the Royal Society 
in 1841 and in the following year he was made a Foreign 
Associate of the Royal Society, a distinction previously won 
only by one other German, Gauss. At the presentation of 
the Copley Medal it was stated Ohm had resolved “‘a sub- 
ject of vast importance, and hitherto involved in the greatest 
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From a painting at the Deutsches Museum 


Georg Simon Ohm 


uncertainty.”” The Council of the Royal Society in granting 
the medal pointed out, further, that Ohm had clarified the 
distinction between current intensity and quantity and had 
proved that the magnitude of current flow was equal to the 
sum of all the electromotive force divided by the sum of the 
resistances. This was true irrespective of the nature of the 
source of the current, whether thermoelectric or of voltaic 
origin; if the quotient is equal, the effect is the same. 
Thus, the recognition of Ohm’s contribution first was made 
abroad and slowly returned to the area of its source. In 
his book Ohm also confirms Davy’s observation that the 
conductivity of the metals he used increased by the lowering 
of temperature and was decreased by raising it. 

The fame and name of Georg Simon Ohm (he was 
christened Johann Simon Ohm) is locked in perpetuity in a 
law and in a term that will be used as long as electricity 
flows, and yet with not a century between our time and the 
date of his death, we have no record of the exact place of 
his birth. Further, because of erroneous dates on tablet 
and tombstone, even the date of his birth often is given in 
error; he was born March 16, 1789, somewhere in Erlangen 
in Bavaria. Following the depressive slump that resulted 
from the failure of his colleagues to evaluate his book 
properly, Ohm moved from school to school in minor teach- 
ing positions until 1849 when the coveted professorship of 
physics at the University of Munich came to him. To his 
electrical studies he added research in molecular physics, 
interference phenomena of polarized light, acoustics, and 
telegraphic communication. The International Electrical 
Congress, meeting in Paris in 1881, established the “ohm” 
as the standard unit of electrical resistance. 
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Controls for Operating Steam Turbine Generators 
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HE INDUSTRY IS at present engaged in designing 

and building turbine generators in ever-increasing 
sizes. The operation of turbine-generator units necessitates 
the use of a multitude of controls. 

Basically, the controls of steam turbines can be divided 
into those for the control of the flow of steam, and those 
for the protection of the turbine in case of failure of the main 
steam controls, or of the main oil pump. The block dia- 
gram, Fig. 1, shows the relation between the component 
parts of the control system of the turbine. 

The main steam controls include the servomotors for 
moving the governing valves which determine the steam 
flow to the turbine, the speed-responsive governor, and 
the speed-changer which adjusts the speed range in which 
the governor will control the servomotors. A load limit 
device also is provided to limit the maximum opening of 
the governing valves to any chosen amount. 

The protective controls include the throttle valve, the 
overspeed governor and its connecting devices for tripping 
the throttle valve closed whenever the turbine reaches a 
predetermined overspeed, and the auxiliary oil pump with 
its pressure responsive controls which cause the pump to 
start in case of incipient failure of the supply of bearing 
lubricating oil, or of the supply of high-pressure oil which 
actuates the valve servomotors. 

These comprise the basic controls that are applied to 
all straight condensing turbines whether tandem-compound 
or cross-compound. Since cross-compound turbines are 
not located on the same shaft, an auxiliary governor, an 
overspeed governor, and a bearing oil trip must be sup- 
plied for the lower pressure turbine. A reheat turbine 
will need the following auxiliary controls: interceptor 
valves, auxiliary governor, reheater stop valves, and inter- 
locking relays. 
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Fig. 1. A block diagram of the control system for a typical turbine 
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The following accessory controls also are available for 
operation of any turbine: low-bearing oil-pressure trip, 
low-vacuum trip, throttle pressure regulator, low-frequency 
release for load limit, speed compensator, load responsive 
governing. 

The main devices that are available for controlling the 
generator include stator, gas, and rotor temperature re- 
corders, electric metering instruments, and capability 
curves. The temperature readings sometimes are used as 
the sole guides for operating the generator. However, the 
manufacturers always have recommended that hydrogen- 
cooled generators be loaded according to capability curves. 

It is generally recognized that the standard stator 
temperature detectors indicate unusually low temperature 
rises at higher hydrogen pressures. Thus, the emphasis 
on loading according to capability curves is based on 
the fundamental limitation of the stator temperature de- 
tectors. ‘These curves take into consideration the aging 
effects of total temperature as well as temperature rise 
which causes differential expansion of the component 
Temperature readings, therefore, should be taken 
and recorded, but their primary purpose should be to 


parts. 


indicate incorrect operation or changes in the generator. 

A hydrogen-cooled turbine generator is provided with a 
gas and oil system. The primary functions of the hydrogen 
control system are to provide for scavenging and filling the 
generator housing; to maintain the gas within the gener- 
ator housing within predetermined purity, pressure, and 
temperature limits and free of moisture; and to give 
warning of improper operation of the generator or failure 
of the hydrogen control system. These functions must 
be performed for running and standstill conditions. 

The most common types of protective devices used on 
generators are differential relays, loss-of-field relays, and 
field ground detectors. Over and above these three devices 
there are relays which provide protection for excessive 
negative sequence currents, out-of-step operation, anti- 
motoring, overvoltage, overspeed, single phase, vibration, 
malfunctioning of cooling system, bearing temperature, 
and fire. 

Turbine-generator controls can be provided for remote 
indication and these indicators also can be provided with 
limit switches to operate warning devices. Supervisory 
instruments can be provided for the turbine generator to 
detect shaft vibration, thrust bearing wear, and differential 
expansion between the turbine casing and the turbine 
rotor. This information can be recorded continuously 


and any marked deviation can be noted and investigated. 
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Differential Phase and Gain Measurements 


in Color Television Systems 


H. P. KELLY 


OLOR television has 
(; imposed new require- 

ments on transmission 
circuits. The nature of the 
color signal is such that cir- 
cuits used for its transmission 
must meet stringent 
linearity requirements. The 
minimizing of differential phase and gain at the color 
carrier frequency is one of the more important of these 
new requirements. 

The National Television System Committee color tele- 
vision system is based on the principle that color may be 
adequately defined in terms of three characteristics: 
luminance, hue, and saturation. Luminance defines in- 
tensity or brightness and is the basis on which the present 
monochrome or black-and-white system of television 
operates. Hue defines the color in terms of whether it is 
red, blue, green, yellow, or the like. Saturation defines the 
degree to which the hue is mixed with white. Pink is a low- 
saturation red; brilliant crimson a high-saturation red. 

The color signal, therefore, must contain information as 
to these three characteristics. The color system uses the 
same type of signal to transmit luminance information as is 
used in the black-and-white system, therefore the transmis- 
sion of this portion of the signal presents no new problems. 
The other two parts of the signal containing the hue and 
saturation information are added to the luminance in- 
formation and comprise the new elements in the television 
signal. It is the necessity of transmitting three pieces of 
information instead of one, simultaneously, and without 
interaction or distortion, which has imposed the new re- 
This situation is 


very 


quirements on transmission circuits. 
analogous to the transmission of two or more voice signals 
simultaneously in a carrier telephone circuit. If the circuit 
is perfectly linear, there is no difficulty in separating the 
various voice channels at the receiving end. If the circuit 
is not linear, the channels interact with one another and 
crosstalk occurs. 

In the case of color television, the saturation and hue 
information are added to the luminance information in the 
form of a new signal called the color carrier. The ampli- 
tude of this signal represents the saturation of the color. A 
large amplitude represents high saturation or a brilliant 
color. Distortion of color saturation will occur if the gain 
of the transmission system to the color carrier is different 
for different amplitudes of the luminance signal. This 
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Differential phase-and-gain distortion in systems 

used for color television transmission results in 

distortion of the colors being transmitted. A 

test set, consisting of a portable transmitter and 

receiver, for measuring differential phase and 
gain is described. 


variation in the amplitude 
transmission of the color car- 
rier signal caused by variation 
in the amplitude of the lumi- 
nance signal is called differ- 
ential gain. The presence of 
differential gain in a system 
used to transmit color tele- 
vision may result in a picture in which some colors may ap- 
pear dim or washed out while others may appear oversatu- 
rated. 

The time or phase relationship of the color carrier signal 
to a reference synchronizing signal (color burst) determines 
the hue of the color. Distortions of hue will occur if the 
transmission system produces a different phase shift in the 
color carrier at different amplitudes of the luminance signal. 
This variation in phase shift caused by variations in ampli- 
tude of the luminance signal is called differential phase. 
The presence of differential phase in a system used to 
transmit color television results in a change in the hue of the 
colors. 

The term “differential gain’ was first proposed by S. 
Doba. The method of measurement here presented fol- 
lows along lines suggested by Doba. This method is one of 
several* which might be used to measure differential phase 


* An alternate method has been used by R. C. Edson of the Bell Telephone Laboratories. 


Fig. 1. Panel view 
of transmitter 


Fig. 2. Panel view 
of receiver 
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Fig. 3. System block schematic 
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and gain and was selected as giving the desired results 
quickly and accurately. 

A test set for measuring the presence of differential phase 
or gain at the color carrier frequency in television systems 
has been developed by the Bell Telephone Laboratories, 
Inc. It consists of two pieces of portable equipment: a 
transmitter and a receiver. The purpose of the transmitter 
is to generate a signal which simulates a color television 
signal. This signal is connected into the input of the system 
being tested. The purpose of the receiver is to examine the 
signal at the output of the system being tested to determine 
if it has been subjected to differential phase or gain. 

The transmitter and receiver are physically independent 
of each other. The only connection between them is the 
circuit being tested. This independence is necessary for 
Bell System use since the transmitter and receiver might be 
separated by thousands of miles of transmission networks. 

Figs. 1 and 2 show panel views of the transmitting and 
receiving units, while Fig. 3 is a simplified block diagram 
of the system. 

The transmitter consists of three major parts: a lumi- 
nance or black-and-white signal generator, a sync pulse 
generator, and a constant color carrier generator. The 
luminance signal generator is a 15.750-ke sine-wave oscil- 
lator. The amplitude of this signal can be adjusted to 
represent a full range of luminance from dark to bright. 
The sync pulses are derived from the negative peaks of the 
luminance signal and therefore their positioning on the 
negative peaks is automatic. The color carrier generator 
is a 3.579545-mce crystal oscillator. Its output represents a 
constant hue and saturation signal. The foregoing three 
signals are combined at the output of the transmitter. The 
transmitter therefore sends a signal into the system under 
test which consists of a constant color carrier signal super- 
imposed on a luminance signal which is continuously varied 
over the entire range from dark to bright. It can be seen 
that the effect of the luminance signal is to change the 
position of the color carrier in the amplitude range of the 
transmission system. It is this change in position which 
gives rise to differential phase and gain. : 

At the receiver, the luminance signal and color carrier are 
separated by means of a filter. The luminance signal is 
applied to a cathode-ray oscilloscope in such a manner that 
it produces a left to right deflection of the beam. The left 
to right position of the beam, therefore, is an indication of 
the instantaneous amplitude of the luminance signal with 
the extreme left indicating the dark level and the extreme 
right indicating the bright level. The received color car- 
rier has been drawn to show the presence of differential gain. 

The color carrier signal containing any such variation 
which might have been produced in the system under test is 
split into two paths. The signal in one of these paths is 
transmitted through a sharp filter which removes any 
variation present and provides at the output of the filter an 
undistorted color carrier signal. This signal is used as a 
reference against which the distorted signal in the other 
path is compared. The comparison is made in the detec- 
tor. The function of the detector can be switched to make 
a comparison with respect to either amplitude or phase. 

When differential gain is being measured, the comparison 
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is made on an amplitude basis. A voltage is obtained at 
the output of the detector which is proportional to the 
difference in amplitude between the distorted and reference 
signals. In a similar manner, when differential phase is 
being measured, a voltage is obtained at the output which is 
proportional to the instantaneous difference in phase be- 
tween the distorted and reference signals. In either case 
the output of the detector is applied to the oscilloscope in 
such a manner that it produces an up and down deflection 
of the beam. ‘The amount by which the beam is deflected 
vertically is a measure of the amount of differential phase or 
gain present in the circuit under test. The presentation of 
the complete measurement is therefore a line on a cathode- 
ray tube. This might be considered as a graph in which 
the amplitude of the luminance signal is plotted as a hori- 
zontal co-ordinate against differential gain or phase in the 
vertical co-ordinate. The sensitivity of the measurement 
is such that the amount of distortion which is considered 
just perceptible causes the beam to be deflected vertically 
one inch. This sensitivity makes it possible to measure and 
hence correct for distortions which are quite a bit below 
perceptibility. This is necessary because a long television 
network might consist of a number of shorter links. If the 
over-all network is to produce only a moderate or imper- 
ceptible degradation, then each link must be adjusted to be 
almost perfect in itself. 

Fig. 4 is a block schematic of the transmitter showing the 
arrangement of the luminance generator, sync generator, 
color carrier generator, and the level adjusting attenuators. 

A simplified schematic of the luminance or low-frequency 
signal generator is shown in Fig. 5. V4, 73, and C22 
comprise a 15.750-ke oscillator circuit. V5 and associated 
components form a peak-to-peak detector circuit which is 
used to provide automatic volume control for the oscillator. 
The detector circuit is back biased by a positive d-c reference 
voltage on cathode pin 8. So long as the peak-to-peak 
value of the 15.750-ke sine wave on the plate pin 5 of V4 
does not exceed the d-c reference voltage on the detector, 
no d-c output is obtained at pin 4 of detector V5. However, 
when the peak-to-peak value does exceed the reference 
voltage, a negative direct voltage is obtained at pin 4 of V5 
which is proportional to the amount of this excess. This 
voltage is fed back as bias to the grid of the oscillator tube 
and thus tends to limit the output of the oscillator. Poten- 
tiometer R36 provides a means of varying the reference 
voltage to the detector and thereby the output of the oscil- 
lator. The reference voltage is supplied from a voltage 
reference gas tube. Changes in output of less than +0.1 db 
are obtained for +10-per-cent variations in supply voltages. 
Frequency accuracy is of the order of +1 per cent. A 
voltage which represents a small portion of the positive peak 
of the sine wave is obtained at pin 8 of the diode. This 
voltage is transmitted to the syne generator. 

A simplified schematic of the sync generator is shown in 
Fig. 6. This circuit consists of tubes V6, V7, and V8, CR7, 
and CR2, and associated components. The sine-wave tips 
from the low-frequency generator are amplified and shaped 
into sync pulses in this circuit. R29 provides a means of 
adjusting the amplitude of the sync pulse output. 

A simplified schematic of the color carrier generator is 
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shown in Fig. 7. It consists of a 3.579545-me crystal 


oscillator, V7, a buffer stage, V2, and an automatic volume 
control circuit, V.3, which is similar in its operation to that 
described for the low-frequency oscillator. Potentiometer 
R13 provides for adjusting the output of the oscillator. 

The luminance, sync, and color carrier signals are com- 
bined as shown in Fig. 8. The output of the color carrier 
generator is transmitted through an attenuator before it is 
combined with the other two signals. This attenuator is 
designated HIGH FREQ—-DB BELOW LOW FREQ and 
is used to establish the ratio between the high- and low- 
frequency amplitudes. The combined output is trans- 
mitted through a pair of attenuators, designated LOW 
FREQ OUT—DBV These 
attenuators are calibrated in terms of the low-frequency or 
luminance signal output and cover a range of +6 dbv to 
—15 dbvy in 0.1-db steps. A repeat coil is provided so that 
either a balanced 124-ohm output or an unbalanced 75-ohm 
output can be obtained. 

A block schematic of the receiver is shown on Fig. 9. 
he filter at the input consists of a pair of complementary 
low- and high-pass filters with their inputs connected in 
parallel. This filter is used to separate the luminance signal 
and the color carrier signal. The low-frequency lumi- 
nance signal is obtained at the output of the low-pass sec- 
tion. The high-frequency color carrier signal is obtained 
at the output of the high-pass section. The SWEEP 
PHASE control in the luminance signal path provides for 
the adjustment of the horizontal sweep so that the extreme 
left-hand end of the oscilloscope trace represents the black 
level of luminance. The high-frequency color signal is 
split into two paths in the first hybrid coil. The sharp crys- 
tal filter in one of the paths removes any distortion which 
might have been produced in the system under test and 
provides at its output, an undistorted reference signal. 
This signal is used as a reference against which the distorted 
signal in the other path is compared. The CAL TST 
switch provides the various circuit arrangements necessary 
for measuring differential phase or gain, or for calibrating 
adjustment. When measuring differential gain, the refer- 
ence and distorted signals are compared on an amplitude 
basis. The reference and distorted signals are each con- 
nected to the input of an amplifier-rectifier. The rectified 


(decibels from one volt). 
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outputs are compared in a bridge circuit and a voltage 
representing their difference is connected to the vertical 
input of an oscilloscope. The two amplifier-rectifiers are 
adjusted to have equal sensitivity by means of the CAL 2 
control. Therefore, if at any instant the reference and dis- 
torted signals are equal in amplitude, the output from the 
bridge circuit is zero. 

When differential phase ‘s being measured, the reference 
and the distorted signals are compared on a phase basis. 
The two signals are connected into a pair of conjugate 
branches of a hybrid coil. The two outputs from the other 
pair of conjugate branches represent the vector sum and the 
vector difference of the two signals. The vector sum is 
connected to the input of one of the amplifier-rectifiers and 
the vector difference to the other. The outputs are com- 
bined in the same manner as for differential gain. The 
output from the bridge circuit at any instant is proportional] 
to the phase difference between the reference and distorted 
signals. Zero output is obtained from the bridge when the 
two signals are 90 degrees out of phase. 

The CAL 1 position of the switch provides the same 
circuit arrangement as for GAIN. The CAL 1 control is 
used to adjust the input level for the proper value of rectified 
current from the reference signal amplifier-rectifier as 
indicated by a reading of 20 microamperes on the panel 
meter. 

The CAL 2 position of the switch provides for connecting 
the reference signal to the input of both amplifier-rectifiers. 
The panel meter is connected to the output of the bridge 
circuit. The adjustment of the CAL 2 control for zero 
output from the bridge then provides equal sensitivity in 
the two amplifier-rectifiers. 

The CAL 3 position provides the same circuit arrange- 
ment as for GAIN except that the meter is connected to the 
output of the bridge. The CAL 3 control is then adjusted 
for equal transmission in the two paths as indicated by a 
zero reading of the meter. 

The CAL 4 position is the same as the PHASE position 
except that the meter is connected to the output of the 
bridge circuit. The CAL 4 control is adjusted in this 
position to obtain a 90-degree difference in phase shift in 
the two paths as indicated by a zero reading of the meter. 

Simplified schematics of the input circuits and amplifier- 
rectifiers are shown on Figs. 10 and 11. Each of the two 
amplifier-rectifier circuits consists of a 2-stage 3,579-kc 
amplifier terminated in a varistor rectifier. Each circuit 
has approximately 26 db of negative feedback. Since the 
rectifier circuit is included in the feedback loop, a high 
degree of linearity and stability is obtained. 

This set provides approximately 50 millivolts to the verti- 
cal input of the oscilloscope for 1 db of differential gain or 5 
degrees of differential phase. A number of oscilloscopes 
are available which will provide a 2-inch vertical deflection 
for this voltage. A 50-millivolt calibrating signal is avail- 
able in the receiver for adjusting the vertical sensitivity of 
the oscilloscope. 
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Methods for Determining Primary Feed Points 


D. L. HOPKINS 


ASSOCIATE MEMBER AIEE 


N ORDER TO determine the future feed points that 

will be necessary to supply the primary system, the 
distribution planner must approach the problem with a 
realistic and logical sequence of steps. These steps would 
be: 1. determine the future load densities for the various 
areas of his system; 2. determine the number of feed 
points needed to supply these areas with several methods 
of primary feed arrangement, and 3. determine the most 
economical means of supplying these feed points. 

In studying the primary system necessary to feed a 
given area, there are a variety of patterns or circuit con- 
figurations that could be used. Normally the final de- 
cision on an exact pattern is tempered by local factors, 
such as right-of-way, geography, and other such limita- 
tions. However, it is usually convenient to neglect these 
local considerations in the first approach to the problem. 
This simplification permits one to evaluate the theoretical 
solutions and then temper these answers with actual field 
conditions. It is for these theoretically ideal load condi- 
tions and area that the feed point formulas are to be 
developed. 

Fig. 1 illustrates the shape of an area that might be 
served by one feed point. As usually would be the case 
with overhead lines, the size of this area is voltage limited. 
Thus, the voltage drop between the feed point and the 
primary of the last distribution transformer would de- 
termine how much area could be served by one feed point. 

Simple equations have been developed which will allow 
the distribution engineer to plot curves similar to those 
in Fig. 2 for a particular set of line constants; i.e., voltage, 
conductor size, power factor, distance between laterals. 
Knowing the approximate load density in an area, the 
curve may be entered and the area served by one feed 
point taken off the ordinate for the desired voltage drop. 

Fig. 3 indicates the main and lateral losses from one feed 
point for the same line constants. These curves were 
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obtained from additional equations and are helpful in 
making an economic analysis of future distribution voltages. 

The equations for area and losses were used in making 
an economic analysis and as a result, it was found that 
even though the equations are for a particular shape of 
load area, they can be used safely for any shape of area 
without introducing a significant error. 
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What Is Ferrimagnetism? 


L. R. 


Although the need for a theory of ferrimag- 
netism has existed for over 2,000 years, this 
has only become obvious for about a decade. 
The importance of Néel’s suggestion that possi- 
bly within a given domain not all of the magnetic 
ions have their magnetic moments arranged 
parallel to each other is discussed at some length, 
and the hope is expressed that in the future a 
ferrite may be obtained which is ferromagnetic. 


N ferromagnetism intuitively one thinks of a material 
i composed of small elementary bar magnets arranged 
parallel to each other. Such an arrangement pro- 
ceeds in alignment until it reaches another aggregate 
attempting to do the same thing, but oriented in a different 
direction; the interface between these two aggregates is a 
domain wall. Although such a concept has served many 
useful purposes, it fails in numerous instances and out of its 
failures have arisen important new developments in magnet- 
ism. An area where the accepted theory fails is always one 
of interest. The history of physics contains countless in- 
stances of this kind. Now this situation has occurred in the 
field of magnetism with the introduction of a new concept 
called ferrimagnetism. 

The need for a theory of ferrimagnetism has existed for 
over 2,000 years, but man was unaware of this fact until 
about the last decade. This is because the first magnetic 
material discovered by man, namely magnetite, does not 
obey the simple concept of a magnetic material as described 
above. When the elementary bar magnets, or more 
specifically, the divalent and trivalent iron ions in Fes;O, are 
arranged all parallel to each other, the calculated moment 
of the magnetic material is much greater than that ob- 
served. This fact apparently did not seriously disturb the 
thinking of physicists until recently when Néel made a logical 
suggestion, namely, that possibly within a given domain, 
all of the magnetic ions do not have their magnetic moments 
arranged parallel to each other. He proposed that a 
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Fig. 2 (left). Graphical illustration of the thermal behavior of 
ferrimagnetism. Fig. 4 (right). A qualitative explanation of the 
‘‘bouncing’’-type thermomagnetic curves 
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Fig. 3. Correlation between the exchange coefficients and the 
type of resultant magnetization curve 


certain amount of “pairing off’ or antiparallelism exists, 
and in such a manner as to leave a resultant magnetization 
of the correct order of magnitude to account for the experi- 
mentally observed facts. This is the essence of ferri- 
magnetism. 


THE ELEMENTS OF FERRIMAGNETISM 


HE BASIC concept of ferrimagnetism requires the 

existence, within a given domain, of two mutually 
opposing systems of magnetic ions. This idea was first 
applied to a series of compounds having a typical crystal 
structure known as the spinel after a compound by that 
name. Within a spinel structure there are only two differ- 
ent types of sites where the magnetic ions may be located. 
By different, is meant different with respect to the number 
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of nearest neighboring oxygen ions. These two places have 
been named, for simplicity, as the A and B sites. 

The following general formula for a typical system which 
is frequently called a ferrite will be written; it is sometimes 
known as a ferrospinel: 


M ++QO-Fe,++ +O; 


where M** represents a divalent ion which may or may not 
be magnetic. The way in which the ferrimagnetic state 
is developed can be understood from the following argu- 
ment. 

Fig. 1 illustrates a portion of a crystal model of the spinel 
structure where one ion is shown in an A site and one in a 
B site; the larger spheres represent the oxygen ions. It will 
be noticed that the ion in the B site has six nearest neighbors, 
whereas the ion in the A site has four. This is a significant 
difference between the two sites and it is one that plays an 
important role in the magnetic properties of the material. 
Fig. 2 illustrates, in principle, the thermal behavior of a 
ferrimagnet. The intensity of magnetization at satura- 
tion has been plotted as a function of the temperature of the 
material. This situation can be thought of as a combina- 
tion of two magnetic states functioning in opposition. The 
ions on the B sites give rise to the magnetization shown by 
the upper curve, while those on the A sites contribute to the 
magnetization given by the lower curve. The resultant or 
observed magnetization is the curve shown by the heavy line 
which is the algebraic sum of the two. 

One can understand more clearly how the ferrimagnetic 
state exists through a consideration of the various types of 
interaction or coupling existing between the magnetic 
ions. It is believed that the reason that all of the ions on the 
A sites maintain their spin direction parallel to each other 
is not due so much to the interaction existing between them 
as to a so-called negative interaction with those ions that 
are located on the B sites. Likewise, the ions on the B sites 
are parallel to each other because of the negative interaction 
that they feel with respect to the ions on the A sites. A-A 
and B-B interactions do exist but they are believed to be 
less important. 

These actions can be considered in more detail by de- 
fining parameters a@ and 8 as follows: 


YBB 


~ Tras 


YAA 
aT 
vas 
where the coefficient y gives a measure of the coupling 
between the magnetic ions on the various sites. The param- 
eters a and @ indicate the relative strength of the A-A 
and B-B interactions, with respect to the A-B interactions. 
They may be either positive or negative. There is a direct 
bearing between the type of thermomagnetic curve and the 
nature of the ionic interactions. 

Fig. 3 shows, in the central part of the figure, what is 
essentially a map containing certain areas within which all 
of the corresponding values of a and £ give rise to a thermo- 
magnetic curve as indicated on the periphery. Unusual 
types of curves are shown. In addition to a more or less 
normal one, as illustrated at Q, it is possible to have curves 
where the magnetization increases with increasing tempera- 
ture such as M, and P and curves where the magnetiza- 
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tion goes to zero and then increases again and returns to 
zero the second time—a type of curve that might be referred 
to as a “bouncing” one. 

The way the bouncing curve occurs can be seen further 
in a qualitative way from Fig. 4. Here the variation of the 
intensity of magnetization with temperature is illustrated as 
it may occur for the ions on the B and A sites. The differ- 
ence in these two gives a resultant which at a certain point 
goes through zero and to negative values, but then returns to 
a second zero. An example of this behavior can be found 
for a material developed by E. W. Gorter and J. A. Schulkes 
which is a lithium iron chromite (Lip.sFey.25Crj.25O4). 
The thermomagnetic behavior of this material is shown in 
Fig. 5. At about 310 K the magnetization approaches 
zero with a maximum in the neighborhood of 420 K and a 
second Curie temperature near 480 K. The experiment 
illustrates the absolute value of the resultant intensity 
shown in Fig. 4.? 

It is also possible to set up a system where the resultant 
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Fig. 6. Behavior of the resultant magnetization for nickel ferrite 
aluminates (NiFe,_,Al,O,) as a function of composition 
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magnetization proceeds through a crossover or compensa- 
tion point where the composition of the material replaces 
the temperature parameter. This occurs for a series in 
which trivalent aluminum is substituted for trivalent iron 
in nickel ferrite as shown in Fig. 6. The crossover occurs at 
a point between x = 0.5 and x = 1, where x is the fractional 
number of Al*+++ ions per molecule. At this point the 
magnetization arising from the A and B sites are equal and 
opposite.* 

All of these theoretically predicted thermomagnetization 
curves have now been realized experimentally. 

Fig. 7 illustrates, as a summary, the present types of 
magnetic states and their relationships to each other; in- 
cluded are ferromagnetism, paramagnetism, ferrimagnet- 
ism, and antiferromagnetism. 


SUMMARY AND CONCLUSIONS 


bors GREATEST opportunity for the use of ferrite materials 
in industry lies in the use of suitable core material at 
high frequencies where one is concerned with the motion 
of domain walls and the rotations within a given domain. 
These behaviors depend upon the resultant magnetization 
which has been discussed, as well as other factors, such as 
crystal anisotropies and magnetostrictive effects. 

The failure, thus far, of the ferrites for use in power- 
tvpe transformers that operate at frequencies of 60 cycles is 


Je. 
HITT , Sie 
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Fig. 7. A schematic 

representation of 

present states of mag- 
netism 


FERROMAGNETISM 
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FERRIMAGNETISM 


due to the phenomena of ferrimagnetism. On account 
of the antiparallel arrangements, the saturation magnetiza- 
tion of the ferrites is always low. As an example, in the 
case of the nickel ferrite, the saturation magnetization is 
about 3,000 gauss. If the magnetic ions were coupled 
ferromagnetically—parallel to each other—the saturation 
magnetization for this material would be greater than 
16,000 gauss equal to or better than some of the best trans- 
former iron. Through the studies of ferrimagnetism it is 
hoped in the future to secure a clue as to what can be done 
to obtain a ferrite which is ferromagnetic. 
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New Electric Device to Detect Leaks of 


Inflammable Gases 


W. C. 


FELLOW 


of devices 


NUMBER 


to detect the presence 


A 


the atmosphere 


of inflammable gases in 


are avail- inflammable gas. 


able.! These are useful in in- 
dicating the concentration of 
inflammable and 
gases in closed spaces. 


give a quite accurate quanti- 


explosive 
They 


tative response to the presence of such gases long before 
they have reached the danger point as an explosive mixture. 
These devices, however, are not very suitable for finding 
the exact location of leaks in pipes, fittings, or tanks; and, 
of course, such leaks are usually the cause that leads to 
dangerous concentration of inflammable gases in the air. 
A few years ago, a thermionic phenomenon was applied 
to the technique of leak detection.2~* This type of leak 
detector is one that is selectively sensitive to the halogens or 
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When alumina contains an alkali metallic salt, 

it becomes electrically conductive to a varying 

degree in the presence of a small amount of 

This new detector element 

can detect a leakage rate of combustible gas of 

about one cubic inch per hour at atmospheric 
pressure and locate the leak. 


New Electric Device 


WHITE 


AIEE 


their compounds. It is be- 
ing used almost universally 
today in the factory testing 
of household _ refrigerators, 
freezers, water coolers, and 
air-conditioning units. Freon 
is the refrigerant in practically 
all of these appliances, and 
this compound is rich in the 
halogen gases fluorine and chlorine. The halogen leak de- 
tector measures the flow of positive ions from a red-hot 
platinum wire toa negative electrode in a stream of air to 
be tested. When even the slightest trace of halogen or a 
halogen-compound vapor is in the air stream, the positive- 
ion emission current is greatly increased. This increase of 
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current is made evident to the operator of the detector in a 
variety of ways. The detector is particularly adaptable to 
finding the location of small leaks, owing to the fact that 
the air passing through the detecting element is drawn 
in through a small tube which can be used as a probe to 
test the air at any point of suspected leakage or over 
small areas. 

With the greatly increased use of natural gas and bottled 
fuel gases, there is a possible need for a similar device for 
finding the exact location of small leaks. It is also useful 
in the case of hydrogen because this gas is relatively ex- 
pensive as ordinarily used from tanks. 


THE NEW GAS-SENSITIVE UNIT 


Bes GAS-SENSITIVE element to be described operates as a 
result of an entirely different phenomenon than that 
taken advantage of in the halogen-vapor detector. 

Ceramic materials become electrically conducting to a 
varying extent as their temperature is raised. For alumina 
of a high degree of purity, the temperature must be very 
high, almost a white heat, before this conduction becomes 
very appreciable. However, when the alumina contains 
a salt, particularly that of an alkali metal, this electric con- 
ductivity, which is electrolytic in its nature, occurs at a 
much lower temperature. If, during manufacture, the 
alumina is fired only to a low temperature, say 1,350 C, it 
will absorb a chemical compound readily from a water 
solution. A piece of ceramic so treated becomes an ionic 
solid conductor above 300 C. 

In a material of this sort, a variation in electric con- 
ductivity occurs along its surface when it is operated in the 
proper manner and when in the presence of a small amount 
of inflammable gas in the surrounding air. One of the 
electrodes in such an arrangement is simply a connec- 
tion with the body of the ceramic. The other electrode is 
special in that it is operated at a temperature somewhat 
above that of the ceramic body. This is accomplished by 
passing current through a small platinum wire which is 
tightly wound in a threaded groove on the surface of the 
ceramic core. Where this hot platinum wire touches the 
surface of the ceramic, the resistivity of this junction appears 
to be highly sensitive to small amounts of gas in the sur- 
rounding air. 

For convenience in design and operation, this hot wire 
is also used as a source of heat for the ceramic core to main- 
tain it at the correct temperature. A ceramic core wound 
with the platinum heater wire and with the U-shaped 
“warm” electrode inserted in one end is shown in Fig. 1. 

The phenomenon involved can best be described by 
reference to Fig. 2. Here, for simplicity, is shown in cross 
section a single element of platinum heater wire in a groove 
in the threaded core. A connection is made to the body of 
the ceramic and this is called the ‘‘warm”’ electrode, in that 
it is simply a connection. The “hot” electrode is the piece 
of platinum wire operated below red heat by passing a 
current through it. The response to inflammable gases 
seems to take place where the hot platinum wire contacts 
the ceramic. Here, apparently, a form of barrier junction 
builds up. Practically the whole interelectrode voltage 
appears at this barrier junction, but it shows a tendency to 
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Fig. 1. The cer- 
amic core and elec- 
trode structure of 
the detector ele- 
ment for inflam- 
mable gases com- 
pared with a paper 
clip 





Fig. 2. The es- 
sential features of 
the detector ele- 
ment and how 
they are elec- 
trically connected 


“break down” when the surrounding air contains a trace of 
inflammable gas. 


STRUCTURAL DESIGN OF THE ELEMENT 


—— Is a very practical reason for building this 
the 


described, even though undoubtedly other structural de- 


hydrogen- and gas-sensitive element in way 
signs could be devised to take advantage of this particular 
phenomenon. 

A sensitive element of this sort is a relatively small and 
inexpensive part of the whole equipment necessary to make 
a useful leak detector; the circuit components, housing, 
indicating devices, and other accessories are much larger 
and more expensive than the element itself. Therefore, 
an inflammable gas-sensitive element that can be used in 
existing halogen-detecting equipment is very advantageous. 
In other words, this new element is made to be as electrically 
and mechanically interchangeable with the halogen-sensi- 
tive element as possible. 
element is shown in Fig. 3. 


This completely assembled new 


There are only three minor differences between this and 
the halogen-sensitive element: (1) the alumina core is 
made an ionic conduction solid; (2) a higher-resistance 
platinum wire is used, so that the core operates at a lower 
and (3) an electric connection has been 
added between the outside cylindrical electrode and the 


temperature ; 
warm electrode connection to the ceramic piece. In this 
new element, the outer cylinder is no longer an electrode 
but is simply used to guide the air flow over the surface of 
the ceramic core. This cylinder is thus used also as part 
of the electric connection to the warm electrode. 


ELECTRICAL CHARACTERISTICS 


A’ a d-c circuit component, this element has some of the 
ionic conduction characteristics of an electrolyte. It 
polarizes and builds up the equivalent of a counterelec- 
tromotive force, but this built-up barrier breaks down 
intermittently as the voltage is raised above a certain value, 
which is between 300 and 325 volts for the element de- 


scribed. Apparently, this breakdown voltage is lowered 
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Fig. 3. The assembled 

detector element for use 

in leak detector equip- 
ment 


when the air around the sensitive area of the ceramic core 
surface contains a combustible gas. 

It is necessary, therefore, to maintain the interelectrode 
operating voltage within a certain range. Again for the 
device described, the response to a gas-air mixture falls off 
rapidly as the interelectrode voltage goes below 275 volts. 
It is erratic and unsatisfactory in operation, owing to abnor- 
mally high currents, as this voltage approaches 325 volts. 
Operation appears most satisfactory when the hot platinum 
wire operates as the positive electrode. 

Observations of the interelectrode current with an oscillo- 
scope show that when the element is exposed to air contain- 
ing a combustible gas, there is an irregular increase of 
current similar in nature to that which occurs when the 
voltage across an electrolytic capacitor approaches the 
breakdown point. When the d-c interelectrode voltage 
contains a slight ripple, the increase of current with exposure 
to gas occurs at the peak of these ripples. Therefore, it is 
essential for best operation to use a well-smoothed-out d-c 
voltage supply. 

Similar also to the characteristics of an electrolytic 
capacitor is the element’s response to changes in d-c 
operating voltage. For instance, if the interelectrode volt- 
age is lowered, say from 300 to 285 volts, the immediate 
response as a gas detector is greatly lowered. However, 
the polarization effect adjusts itself after a few moments to 
this lowered voltage and the element quickly regains al- 
most normal response. 

In a similar way, a sudden increase of 10 or 15 volts may 
cause an intermittent breakdown or a false indication, but 
soon the element adjusts itself to this new voltage and the 
operation again becomes normal. 

The element as now built, therefore, cannot be considered 
as an instrument giving an absolute indication of the amount 
of inflammable gas in the air, but rather as a device to detect 
the presence and location of a leak. 


White—New Electric Device 


OPERATION 


‘a satisfactory operation of this device is not at all 
critical to the temperature of the ceramic core and its 
heater wire. It shows little change with a +10-per-cent 
change in normal heater voltage. The rated heater volt- 
age is usually somewhere between 10 and 17 volts. 

This element is not sensitive to halogen vapors and should 
not be used with them, as a heavy dose of such vapors will 
poison the element and require that it be operated in the 
air for several hours to return it to normal condition. 

This new element is sensitive to hydrogen, natural gas, 
alcohol vapor, and a number of other inflammable or re- 
ducing gases in the air passing through it. As the element 
operates below a red heat, there should be no danger from 
igniting inflammable gas-air mixtures under normal 
operating conditions. The new element is also sensitive to 
water vapor. This does not introduce any complications 
when the equipment is used in a high-humidity atmosphere 
because the response to natural gas and hydrogen is addi- 
tional to that of water vapor. 

The impregnated ceramic core of these gas-sensitive 
elements absorbs some moisture from the air when not in 
use; therefore, when first operated, it may show excessive 
interelectrode current. In a few moments, this returns to 
normal but again rises as the body of the ceramic core 
warms up. If it has been standing in moist air for some 
time, it may then take as long as 15 minutes at rated heater 
current to dry out the core so that operation is normal. 

In searching for small leaks, it is best to remove any dust 
or small particles from the surfaces being checked, as they 
sometimes give a false indication. 


SENSITIVITY 


A’ has been stated, this device as now built cannot be 
considered as giving an accurate quantitative response; 
therefore, it is only possible to give an approximate figure 


for its sensitivity. The response to hydrogen is such that it 
is possible to detect a few parts per 10,000 by volume. 
Expressed in another way, the element is capable of detect- 
ing a leakage rate of about one cubic inch per hour at 
atmospheric pressure. 

For combustible gases that are chemical compounds, the 
sensitivity is somewhat greater and appears to be better the 
heavier the molecular structure of the gas. 

In any leak detector, particularly when first used, it is 
always convenient to have some easy method of checking its 
sensitivity to be sure it is operating normally. In this 
device, a very simple test is to cup the hand around the air 
intake. Normally there is enough moisture evaporating 
from the hand to give an indication. In very hot humid 
weather, this is not satisfactory, but under such a condition 
the breath can be used in the great majority of cases. 
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H-V Impulse Tests on Lines and Substations 


J. W. SKOOGLUND W. 
ASSOCIATE MEMBER AIEE 


INCE AUGUST of 1952 high-voltage surge studies 

have been in progress at the 500-kv test project spon- 
sored by the American Gas and Electric Company. The 
test project is located adjacent to the Tidd power plant 
near Brilliant, Ohio. The surge studies were conducted 
as a co-operative program between the Westinghouse 
Electric Corporation and the American Gas and Electric 
Service Corporation. Westinghouse supplied the surge 
generator and all necessary measuring equipment; Ameri- 
can Gas and Electric erected the high-voltage bus, surge 
generator, and control building in addition to making the 
transmission lines available for the tests. 

Surges are applied at the ends of the two long lines 
(7,200 feet) and measurements are made at points along 
the lines and in the high-voltage substation.'* 

A new type of surge generator was used for the tests 
(see Fig. 1). The entire generator is suspended from steel 
beams fastened diagonally between four 60-foot wood 
poles. Twenty capacitor trays are supported by three 
strings of 10-inch 25,000-pound suspension insulators. 
A conventional Marx circuit is used in charging and dis- 
charging the generator. A motor-operated gap mechanism 
permits remote operation of the generator through an 
output range of 400 to 1,800 kv. 

At the measuring locations the voltage dividers are 
suspended from the conductor by means of a block and 
tackle. Because of the need for measuring fast-front and 
chopped waves a new type of voltage divider was de- 
veloped especially for these tests.’ It is essentially a 15,000- 
ohm resistance divider with capacitance compensation to 
overcome the effect of stray capacitance to ground. 

Two cathode-ray oscillographs are used during normal 
test operations. One measures the voltage applied to the 
transmission lines and another the voltages along the lines 
or in the substation. Both oscillographs are equipped 
with cameras to produce a photographic record of each 
individual surge on a single 4- by 5-inch film sheet. Satis- 
factory records are obtained at even the fastest time sweep 
of 0.5 microsecond. The mobile oscillograph, which is 
used along the lines and in the substation, is mounted in 
a house-trailer. The oscillograph which measures the 
applied wave is located in the surge-generator control 
building. 

The electrical length of the test lines is about 7.5 micro- 
seconds. If the lines are left open at the substation end, 
the voltage at intermediate points will be affected by 
reflections from this discontinuity. Measuring at a posi- 
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Fig. 1. 2,000-kv 
suspended surge 
generator 


tion 3,000 feet from the substation, oscillograph records 
would be useless after approximately 6 microseconds 
because of the large positive reflection. In order to 
utilize the full length of the line and obtain true attenuation 
records, a continuous line was simulated by the addition 
of a shunt resistor equal to the surge impedance of the 
surged conductor combination. A commercial carbon 
resistor was found suitable for this application. The 
individual resistors are 18 inches long, 1 inch in diameter, 
and of 36 ohms resistance. To support and connect 
resistors, wood mounting boards are used to which the 
resistors are attached with fuse clips. 

The one main reason for terminating the transmission 
line was to eliminate reflections, therefore, this was the 
criterion for establishing the correct value of terminating 
resistance. In practice the value of the resistor was varied 
until a minimum reflection was obtained. 

In addition to the high-voltage surge studies a parallel 
program of attenuation and substation tests was performed 
with the synchronograph (a low-voltage repetitive surge 
generator). The synchronograph proved a reliable means 
for determining attenuation below the conductor corona 
voltage and for determining substation voltages, even 
above the corona voltage, when the waveshape of the 
incoming voltage is known. 
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Computer Search for Operating a Hydro System 


R. J. CYPSER 


ASSOCIATE 


N SOME INDUSTRIES, the allocation of production 

among plants, so as to achieve maximum over-all econ- 
omy, requires the consideration of seasonal variations in the 
availability of raw materials and product demand, and the 
recognition of progressive changes in production efficiency 
depending on past levels of production. Such is the case in 
a combined hydro-thermal electric system where cumula- 
tive changes in water storage elevations materially affect 
plant efficiencies. 

It is found that realistic descriptions of such a system 
involve relations that are not linear and are not entirely 
analytic. Moreover, to obtain practical results, it is 
necessary to place boundaries on the allowable modes of 
operation because of technical and social limitations. 
Such system descriptions can easily be handled by a digital 
computer. 

The cost gradient can be evaluated to provide correc- 
tions toa proposed mode of operation, giving the largest 
possible cost reduction for a given size of change in the 
variables which determine production level. Hence the 
role of the computer is chosen to be a search for more 
economic operation by following the path of steepest cost 
descent. 

The annual cost in the type of system being discussed is 
expressible in the form: 


$= fo"$/hr(L(t),F(t),S(t),S(t) dt (1) 


where 


L(t)=total product-demand schedule (system load in the hydro- 
thermal system) 

F(t) =a set of schedules of availability of raw materials (stream flows 
and fuel costs in the hydro-thermal system ) 

S(t)=a set of schedules of control variables (water storage in the 
hydro system) 

S(t)=time derivatives of S(t) which, together with S(t) and F(t), set 
the production levels at each plant. 


It can be shown that the components of the gradient of 
such an annual cost are proportional to the Euler equations 
for the integrand. That is, for each S, at each time ¢,, the 
corresponding component of the gradient is 


_ oS _ 8/hr(y) » ‘6iheltet oo) 
Wiltz) Byte) dt O5i( te) 
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The summation is needed to allow for the fact that changes 
in the production level at one plant may affect the efficiency 
or production levels at other plants as well. This is the case 
when more than one hydro plant is located on the same 
stream. 

To follow the path of steepest descent, the computer 
program must make corrections to the control variables at 
each plant, at sample times throughout the time interval, in 
proportion to the values of their corresponding Euler ex- 
pressions. Hence the computer must recycle through a 
program for evaluating the Euler equation, using different 
parameters for each plant and different values of input and 
control variables for each time selected. 

Experiments were carried out on the WWI digital com- 
puter at Massachusetts Institute of Technology (MIT) to 
demonstrate (a) that a series of orderly, well-behaved im- 
provements in operating economy could be carried out by 
a computer with little manual intervention, and (5) that 
such modifications could be made to respect operating 
limitations such as minimum allowable storage drawdown; 
and that in the event a proposed schedule should violate 
rules of operation, the degree of violation will be successively 
reduced. 

Some 73 small modifications to a proposed mode of 
operation of a model of a 3-plant hydro-thermal system 
produced successive reductions in operating cost that were 
steady, well-behaved, and approaching a point of diminish- 
ing returns. The annual effective operating cost was 
reduced about 10 per cent. Roughly one half of this was a 
reduction in fuel costs; the remainder was a reduction of 
penalty costs for violation of an operating rule. The 
respecting of operating limitations was demonstrated by the 
adherence to a limit on allowable drawdown, in spite of 
the fact that both increased generation and a reduction of 
the violation of operating rules could otherwise have been 
obtained. 

Because the gradient approach is a cautious, step-by-step 
searching along a path of steepest descent, a large number of 
steps may be required before a point of diminishing returns 
is reached. 

The computing time increases almost linearly with the 
number of plants and with the sampling frequency if the 
time for flow between plants is neglected. Then, in order 
to complete the computations at, say, 50 samplings at each 
of 5 plants, in 10 seconds, a computer speed of about 15,000 
operations per second is needed. In high-speed computers 
time is often also needed to transfer data periodically to a 
storage medium with very high capacity but longer access 
time. If, for example, magnetic drum storage is so used, 
data transfers require roughly 20 milliseconds. Allowing 
two transfers per sampling, then, the 250 samplings would 
require 15,000 operations per second if one complete itera- 
tion were to be finished in 20 seconds. 
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Energy Storage Methods for Two Hydro Plants 


B. V. 


HOARD 


MEMBER ATEE 


HEN TWO or more hydroelectric storage plants are 

located on a river so that storage from upstream 
reservoirs will be used through downstream plants, certain 
methods of storage withdrawal will produce more energy 
as needed by the load than others. As the net head drops 
due to storage withdrawal at any plant, all natural flow 
water as well as remaining upstream reservoir storage then 
must be used at some lower averaged head, until refill is 
made later during a period of high river flow. Only in- 
cremental energy obtainable from storage withdrawal is 
used here for comparison of various methods and five com- 
ponents of incremental energy (AE) are obtained for each 
method. Three components are positive; plant 7 storage 
through plant 7, plant 2 storage through plant 2, plant 7 
storage through plant 2; two components are negative; 
plant 7 natural flow through plant 7, and plant 2 natural 
flow through plant 2. The last two are obtained due to 
drops in head and from the total natural flow passing during 
the period of reduced head. 

Methods of storage withdrawal from two plants are de- 
fined on Table I with a glossary of terms used. Differences 
of incremental energy designated as AE( ) - AE( ) between 
any two methods of withdrawal are compared and results 
are summarized on Table II as “Preference Solutions.” 

The difference in incremental energy obtained by com- 
parison of any two methods of storage use may be repre- 
sented by the three general terms on the right of the follow- 
ing equation. 

AE( )—AE( )=(VAh2)U,+(WaAh2)f2T>—(XAM fi To 


In this equation Ui, (f2To), and (f:1T) each represent 
quantities of water as indicated in the glossary of Table I. 
These quantities while variables must be identical when 
comparing any two methods. The quantities (VAhz2), 
(WAh.), and (XAh,) each represent differences in inte- 
grated changes in head as determined from the two methods 
of storage withdrawal. The products of these terms rep- 
resent energy gained or lost. 

The six columns of preference solutions on Table II are 
arranged assuming for the left column a relatively small 
value of f,7 Ah; (incremental energy) compared to U,Ah2 
and f2ToAh2 while for the preference solutions in the 
right column relatively large values for f,;7 Ah, are 
assumed. Limiting factors at each plant for which 
preference solutions in intermediate columns hold are 
specified at the top of Table II. It will be observed that as 
long as the f;7 Af; quantity is relatively small, the A 
method of withdrawal is preferable. This condition may 
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TABLET TYPES OF STORAGE WITHORAWAL CONSIDERED-TWO PLANTS IN SERIES. 
Solution Designation & Figure showing rates of 
Type of Withdrawal Withdrawal 
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PREFERENCE SOLUTIONS AND THEIR LIMITS FOR VARIOUS METHODS 
OF STORAGE-USE. TWO PLANTSIN SERIES 





TABLE 0 


When f, bAh, lies between or is greater,or is less than the specific limits as given bel 

pee hywar en 1 ete a By Nm gan specified are obtained. A higher position % any we ® 
i greoter . Sma value of f, To Shy uired for solutions left,a high- 

est value for solutions on right. bi noo aed 


f,TodM<| Suche [Btwnludhe| Btwn] § udne [Btwnl2ud he ude 
“Ie +) teoAhe hd 5th 


f, Hh, 


be met either because the change in head is small at plant 7 
or because the total amount of natural flow water to be used 
with decreased head is small. The foregoing development 
may be applied also to storage plants on separate rivers. 
Only four columns of preference solutions result. 

It is felt that the results obtained from this investigation 
will be of value as a general guide to those who must con- 
sider storage water withdrawal from two or more reservoirs 
and attempt to get the maximum useful energy consistent 
with system load deficiencies and the many system limita- 
tions to be considered. 
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Effect of Electric Discharges on the 


Breakdown of Solid Insulation 


T. W. DAKIN 


ASSOCIATE MEMBER AIEE 


HE PRESENCE of co- 
‘Tom at the surface of 

electrical insulation has 
long been recognized! as a 
possibly damaging situation. 
An attempt is usually made 
by electric apparatus de- 
signers to avoid corona at operating voltages or to mini- 
mize it. This is done by impregnation with liquids, 
waxes, or resins, or by grading the stress away from 
edges where corona would occur. Sometimes it is done 
with the primary purpose of eliminating radio interfer- 
ence rather than protecting the insulation. 

Corona is a very appreciable factor in affecting the 
dielectric strength of solid insulation as it is measured in 
practical tests. This is true because intense corona occurs 
at electrode edges previous to the breakdown of the solid, 
unless considerable care is taken to avoid it. The corona 
is very apparent with a-c breakdown tests in air. Corona 
also occurs and may be even more serious in the case of 
breakdown tests in mineral oil, although it may not be so 
apparent. 

Corona can be described as a partial breakdown of in- 
sulation due to concentration of electrical stress in divergent 
electric fields at sharp edges, fine wires, etc., or due to 
increased stress or lower dielectric strength (or both) in 
one component of different insulating materials in series. 
A common situation is a series air gap which is subject 
to a higher electric stress in proportion to the dielectric 
constant of the solid in series with it. The dielectric 
strength of the air gap is also lower than that of the solid. 
Both factors lead to initial breakdown of the air gap at 
voltages considerably below those required to puncture 
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Fig. 1. Corona threshold voltages on dielectric surfaces 
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A number of the factors affecting the break- 
down of dielectrics with corona are outlined 
and a description of the variation of a-c dielectric 
strength with time of voltage application for a 
variety of dielectrics is presented. 
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C. DIVENS 


the solid. Such air gaps oc- 
cur in porous or incompletely 
impregnated insulation, at the 
surface of insulation under 
conductors, or at edges of 
electrodes or conductors in 
contact with insulation. Simi- 
lar gaps in oil in series with solid dielectric also may 
break down initially before the solid fails. Corona or 
discharge starting voltages in oil are usually much higher 
than in air of course, due to the higher dielectric constant 
and strength of the oil. Breakdown of such series gaps in 
air, or oil, may produce higher stresses on the solid and 
also erode the surface of the solid reducing its thickness, in 
time, to such a value that puncture occurs. 

Corona is probably the most important factor in de- 
creasing the dielectric strength of solids with time of 
alternating voltage application, but it is not the intention 
of this article to imply that it is the only factor. Dielectric 
heating due to a-c conductivity is with some materials the 
major factor in determining the long-time a-c dielectric 
strength of solid dielectrics. 


MINIMUM CORONA VOLTAGES IN AIR 


hex THRESHOLD voltage for corona is of course the 
minimum voltage at which it can affect the solid 
insulation. Corona at the surface of isolated conductors 
away from dielectric surfaces is only of secondary effect 
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Fig. 4. Voltage endurance: 5-mil nylon 


on the insulation. It may produce ozone or oxides of 
nitrogen which diffuse to nearby insulation attacking it 
chemically. This article will not be concerned with such 
secondary attack, but will be concerned only with corona 
occurring directly between the dielectric and a conductor 
or between two dielectric surfaces with, in every case, an 
appreciable component of the electric field normal to the 
dielectric surface. 

Corona threshold voltages in air are determined by the 
electric field, the pressure of the air, and the thickness of 
the gap (Paschen’s Law). In Fig. 1 are shown the corona 
threshold voltages for an electrode system consisting of 
two 1/2-inch-diameter square-edge electrodes on opposite 
sides of a plane sheet of insulation. Since the electric 
field in the air at the electrode edges should be propor- 
tional to the dielectric constant of the solid dielectric, the 
corona threshold voltage should be a function of the ratio 
of the dielectric thickness to the dielectric constant. That 
this is approximately so, is demonstrated in Fig. 2, where 
the data obtained on a variety of insulating materials as 
shown in Fig. 1 over a range of thicknesses from 1 to 250 
mils fall almost on a single line when plotted as a function 
of t/e’. The dielectric constants of these materials range 
from 2.25 for polyethylene to 8.3 for the alumina ceramic. 
The effect of various electrode shapes on the corona starting 
voltage is demonstrated in Fig. 3 for a single material, 
polyethylene. By reference to the principle shown in 
Fig. 2, it is possible to estimate the threshold voltage for 
other materials with electrodes similar to those of Fig. 3. 
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Fig. 5. Voltage endurance: Mylar film 
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Fig. 6. Voltage endurance: 133-mil glass melamine laminate 


The data of Figs. 1 to 3 represent corona “offset” voltages 
The offset voltage is 
the voltage at which corona, once started, ceases as the 
voltage is lowered slowly. This is considered a more 
consistent and reliable measurement than the “onset” 
voltage. The offset voltage is usually a little lower than 
the onset. The difference is greater with lower pressures 
and larger electrode spacings. 

In Fig. 3, it can be noted that the corona threshold 
voltage decreases as the divergence of the electric field 
is increased by increasing the dissymmetry of the electrodes. 
The variations of threshold voltage with the different 
electrodes of Fig. 3 are about what one would expect from 
a consideration of the relative electric field intensity at the 
electrode edge. 


at 74 cm of mercury air pressure. 


RELATION OF BREAKDOWN TIME TO VOLTAGE 
GRADIENT 


bbe DEPENDENCE of the dielectric strength on the time 
of voltage application has been studied by a number 
of investigators?~’ some of whom have developed empirical 
equations for this dependence. However, the relation of 
the voltage endurance of insulation to corona has not 
always been appreciated. Recently, Brodhun and Perk- 
ins*® have re-emphasized the importance of corona and 
pointed out that all organic materials are susceptible to 
corona erosion. 

An example of the relation of dielectric strength to break- 
down time is given in Fig. 4 for a 5-mil nylon film. The 
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Fig.7. Corona pit 
in glass melamine 
laminate 


dielectric strength decreases steadily with increasing time 
of voltage application, but appears to approach asymptot- 
ically the gradient at which corona starts, for very long 
times of voltage application. 

The data plotted in Fig. 4 and in most of the other curves 
in this article, with the exceptions noted, were determined 
with a very simple electrode system: a 1/2-inch cylindrical 
brass electrode, with flat end and square edge opposite a 
large plane electrode. 

This test procedure applied the voltage discontinuously. 
It was determined in a number of tests that discontinuous 
application of voltage in the longer time tests resulted in 
the same breakdown times as continuous voltage applica- 
tion. It also should be noted that conventional dielectric 
strength step tests, where the voltage is increased in inter- 
vals, being held for specified times at each interval until 
failure occurs, give about the same information as the 
procedure used here. The step test, however, is believed 
to be less accurate, since some corona deterioration occurs 
at lower steps and the time of failure at the terminal step 
often is not recorded. 

The voltage gradient, which is the ordinate of Fig. 4 
and later figures and often is referred to throughout the 
article, is the average gradient, the ratio of the applied 
voltage to the electrode separation (usually the thickness 
of the dielectric under test). 

The decreasing dielectric strength with time of alternat- 
ing voltage application begins at the first cycle, and is 
shown in Fig. 5 for the case of 2-mil Mylar (polyethylene 
terephthalate) film. For this material the dielectric 
strength has been measured over a range of times of voltage 
application of almost 10%. All of these tests were made in 
air. To determine the failure times of about a minute or 
less, the voltage was applied to the samples with a high- 
voltage switch from an energized transformer and the time 
of voltage application measured with a recorder capable 
of recording a 60-cycle wave. The high-voltage switch 
technique was necessary to avoid the overvoltage surge 
often noted when switching was done in the primary. 

Inumersing the solid insulation in oil appears to decrease 
the time to failure very greatly unless the sample is vacuum 
treated. This is illustrated by the solid triangles of Fig. 5 
for 8-mil Mylar. These tests were made by simply im- 
mersing the Mylar film in oil. The oil appeared to wet 
the film well, but there must have been microscopic air 
bubbles or an invisible air film left. When the immersed 
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insulation was thoroughly vacuum treated, the times to 
failure were longer. However such tests were sometimes 
erratically short, possibly as a result of air bubbles retained 
on the electrodes from previous tests, as the electrodes were 
not vacuum treated between tests on the film. The short 
times to failure in oil must be due to concentration of the 
corona at microscopic air bubbles. Even in the absence 
of bubbles initially it is probable that, if the dielectric 
strength of the oil is exceeded locally, the local breakdown 
of the oil will produce gas, forming bubbles. 

In Fig. 6 are illustrated data obtained on a thick glass 
melamine laminate tested in oil. It should be noted that 
the times to failure here are very short for rather low 
gradients compared to the times to failure of the Mylar 
and nylon films tested in air. Very likely the concentra- 
tion of corona at microscopic surface bubbles accelerated 
the failure as it did in the case of the Mylar immersed in 
oil. It is possible that corona in microscopic internal 
voids in this laminate also speeded the breakdown. Skow 
and Belsterling’ have published data on the voltage 
endurance of a number of other laminates tested in oil. 
They did not discuss the reason for the decreasing dielectric 
strength with time, but it probably was due to corona. 

The possibility of breakdown due to thermal rise (di- 
electric heating) in the case of the melamine laminate was 
considered, since such failure might show a similar time 
effect. It was discarded when it was found that inter- 
mittent application of voltage, with long periods of rest 
between, produced failure in almost the same cumulated 
time as continuous application of voltage. Furthermore, 
an examination of the surface of samples which had been 
exposed to voltage for several minutes, but had not yet 
failed, showed erosion pits such as is illustrated in Fig. 7. 
This microscope photograph of a laminate surface shows the 
rapid and permanent damage produced by corona, under 
oil in this case. 

It is not necessary that the corona be from a metal 
electrode, as is shown in Fig. 8 where the corona occurred 
between the surfaces of the enamel on twisted pairs of 
number 16 enameled wire. The time to breakdown in 
this case is quite comparable for the same average voltage 
gradient to the time to breakdown for the nylon and Mylar 
films with metal electrodes. The wire enamel is a phenolic- 
modified polyvinyl formal resin. 

An examination of the cross section of one of the enameled 
wires, shown in Fig. 9, after breakdown, illustrates that 
the average erosion is about 30 per cent of the thickness. 
At points it must exceed this to a depth sufficient such that 
the dielectric strength of the remaining film is exceeded. 
A careful examination of the dark ring, which is the enamel 
in Fig. 9, shows that erosion is a maximum at two points 
(indicated by the arrows) away from the point of contact 
of the two round wires (indicated by the line). 


VOLTAGE ENDURANCE AND CORONA INTENSITY 


r THE decreasing dielectric strength with time of voltage 
application is due to corona, it can be expected that 
the time to failure would be related inversely to the corona 
intensity. The approximate parallel between the time to 
failure and the reciprocal corona intensity is shown in 


ELECTRICAL ENGINEERING 





Fig. 10 for nylon film. The corona intensity measured 
here is proportional to the voltage amplitude and the 
number per second of corona discharge pulses. It was 
obtained using a wide-band amplifier with an output 
meter which had a long time constant. 

An important factor affecting the corona discharge 
repetition rate is the frequency of alternation of the voltage. 
With direct voltage, a corona discharge streamer in series 
with a dielectric surface charges the surface to a voltage 
which prevents further discharge streamers from occurring 
until the applied voltage increases further, decreases, or 
reverses, or until the surface charge leaks off by surface 
or volume conductivity. Thus, with a steady direct 
voltage, corona discharges appear very intermittently. 
It was determined that in the case of a solid nonporous 
sheet of dielectric, electrode-edge corona in air with 
direct voltage was less by a factor as much as 10° than with 
60-cycle voltage of equal crest value. In fact, the d-c 
corona discharges came at such a low rate the output in- 
tensity meter time constant was not long enough to record 
a steady reading. 

If the corona discharge rate is limited by surface charges, 
then increasing the frequency of voltage alternation will 
increase the repetition rate of discharges and correspond- 
ingly the rate of attack on the insulation. British 
authors"~ have done a thorough investigation of corona 
discharges with internal voids, especially in polyethylene 
cable. They find that the life of cables which have dis- 
charges is inversely proportional to the frequency of the 
applied voltage. How big a factor the corona is com- 
pared to dielectric heating in higher frequency breakdown 
needs further study. 


THE EFFECT OF DIELECTRIC THICKNESS ON TIME TO 
FAILURE 
tte Fig. 11, tests on nylon film show that at the same 
voltage gradient the thickness has less effect on the 
time to breakdown at the higher gradients. The rela- 
tively small variation of time to breakdown with thickness 
for the same voltage gradient is also shown in Fig. 5 where 
2- and 8-mil Mylar films are compared at average gradients 
of 600 volts per mil and above. 
Tests have been made on polyethylene at thicknesses 
from 4 to 30 mils, each at the same gradient of 600 volts 
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per mil. Over this wider range of thickness, the time to 
breakdown did not vary appreciably. 

A test on a 125-mil polyester-styrene polymer sheet at 
240 volts per mil produced failure in 1,007 hours. It 
can be estimated from data on thinner sheets that a 5-mil 
film of this material would have failed in about 600 hours 
at this same gradient. This comparison shows even less 
dependence of the breakdown time on the thickness for 
the same applied gradient than is indicated by Fig. 11. 
An illustration of this polymer sheet after failure is shown 
in Fig. 12. Deep etching by the corona radiates away 
from the electrode edge with little evidence of carboniza- 
tion except at the breakdown hole. 


DEPENDENCE OF VOLTAGE ENDURANCE ON MATERIALS 
AND THE MECHANISM OF BREAKDOWN 
Ee COMPARE the voltage endurance of different ma- 
terials, it is necessary that they be tested at the same 
voltage gradient and preferably also the same thickness, 
although the latter factor appears to be less critical. An 
examination of Table I will show that all of the plastic 
materials have about the same order of voltage endurance 
with the exception of the fluorinated polymers, Kel F 
and Teflon. At least two of the resin-impregnated mica 
papers appear to be much more resistant to corona than 
the resins alone, and the mica splittings are very superior. 
In the case of the mica papers, it seems that the mica 
flakes protect the resin beneath from the corona bombard- 
ment and give in some cases a large measure of improve- 
ment in the corona resistance. Another example of the 
protective effect of an inorganic filler on the corona re- 
sistance is found in silicone rubber, some data for which 
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Fig. 11. Voltage endurance: nylon film 


Fig. 12. Corona erosion breakdown: 1/8-inch plastic sheet 


are shown in Table II. Comparative data also are given 
for an unfilled resin coated, by dipping, onto a glass cloth. 
It can be seen that the unfilled silicone resin is only a little 
better, if any, than the other organic resins in Table I, 
with the exception of the fluorinated resins. The glass 
cloth may give slight protection to the resin. Some 
tests on the silicone rubbers show very long times to failure. 
Unfortunately, the thinner samples for which tests are 
shown here have low average times to failure. A few 
tests which have lasted very long without failure indicate 
the high intrinsic corona resistance possessed by this 
material with the inorganic (silica) filler. 

The wide dispersion of the test results obtained with the 
silicone rubbers and also with the mica papers illustrates 
the importance of defects in determining the voltage 
endurance. The voltage endurance appears to be affected 
by defects in much the same way as the dielectric strength, 
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showing lower times to failure with larger electrodes. If 
there is a point within the area covered by the corona which 
is weaker in dielectric strength or in resistance to corona, 
the corona streamers will seek it out and erode through at 
that point. Filled materials which derive their corona 
resistance from the filler, such as the silicone rubber and 
the mica papers, are much more likely to have these weak 
points since the filler is susceptible to nonuniform dis- 
persion. Furthermore, threads or filaments of other 
organic material (dust, for example) if present in the 
material, easily can form paths of low resistance to corona 
nearly through the material. Thicker sheets of the silicone 
rubber are likely to be uniformly better, since it is less 
likely that a defect or impurity would be large enough to 
penetrate a large proportion of the thickness. 


Table I. Comparison of the Voltage Endurance of Film Materials 


in the Presence of Corona 
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Materia Mils Volts/Mil Average 


Polyethylene. .............. oe See ae 600 
en's p> shee cdcddeeteas 
PON in dn's nek had oan’ 
Ee A itA aes oaon ok 


Polyester-Styrene 
Resin 


Bn NE BR. os cckd cscs 
Mica paper Cf...... 

Mica splittings 

Mica splittings 


no failure 
519 





* General Electric 87732 on 4-mil glass cloth’ 


+ Experimental 3-sheet laminates vacuum impregnated with organic solventless thermo- 
setting resin 


Table II. Voltage Endurance, Silicones in Presence of Corona 





Thick- 
ness, 
Mils 


Time to Failure, Hrs. 
Range 


Volts/ No. 
Mil Tests Average 





Silicone Rubbers 





. »(50, 157, 365, 525, 525) 
(62, 80, 91, 181, >3,450) 
(0.1, 0.2, 706, 1192, >3,478) 
. - (95, 96.5, 153, 182, 234) 


t 
Glass-backed wrapper... 
Silicone resins 
Treated glass cloth§ 


. 74....(Standard Derivation 46) 


Resin B ....10.,..168.... (Standard Derivation 88) 





t Experimental 3-sheet laminates vacuum impregnated with organic solventless thermo- 
setting resin 
§ 4-mil glass cloth treated by dipping 


The mechanism of the corona attack is believed to be 
largely an electron bombardment of the material. Ener- 
getic electrons present in the corona streamers impinge 
on the surface, exciting the molecules sufficiently to produce 
rupture of chemical bonds and molecular fragments, which 
often recombine to low-molecular-weight volatile products. 

The process can be considered in many respects analogous 
to the disruption of molecules by electrons in the ionization 
chamber of a mass spectrograph. Ozone attack also can 
occur, but is probably secondary, since tests on plastics 
in inert gases, argon and neon, by Brodhun and Perkins* 
produced failures in about the same time as in air. 

Organic materials are susceptible to decomposition by 
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energetic electrons to low-molecular-weight volatile prod- 
ucts, but inorganic materials are less so. The structure 
of inorganic materials can be disrupted slowly by energetic 
electrons, resulting in the formation of new compounds or 
local recrystallization. Volatilization is less likely because 
of the low vapor pressure of inorganic decomposition prod- 
ucts. Furthermore, with inorganic materials, because of 
their regular structure, there is greater chance for recombi- 
nation of the original structure after atoms or ions are 
displaced. For these reasons mica has demonstrated a 
great superiority in corona resistance over all organic 
materials tested. 

Mica also has weak points, as shown in Table I. At 
a gradient of 1,000 volts per mil, no failures occurred in 
greater than 1,500 hours, but at gradients over 2,000 volts 
per mil, the failure times ranged from less than an hour to 
greater than several thousand hours. The superiority of 
mica splittings over the best mica paper laminate has been 
demonstrated by tests. 

The abnormally short failure times which already have 
been noted in Table I for the fluorinated polymers is under- 
standable if it is pointed out that these fluorinated com- 
pounds are subject to decomposition by low-energy elec- 
trons of 1 to 2 electron volts by virtue of the large electron 
affinity of the fluorine. The release of a fluorine ion, which 
can initiate the decomposition, can be considered as the 
sum of two reactions for which the energy relations are 
known approximately: 


RF->R- +F- —4.54 electron volts 
e+F:—>F~ +3.58 electron volts 


¢+RF-R: +F~ —0.96 electron volts 





In the foregoing equations R represents the remainder of 
the carbon-fluorine molecule. The carbon-fluorine bond 
energy as given was that for a partially fluorinated com- 
pound. It may be somewhat higher for a completely 
fluorinated compound. 

No reaction requiring such low electron energies can 
be postulated readily for other nonhalogenated organic 
polymers, but since a reaction is possible in the fluorine 
polymers, it can be understood why the decomposition 
of such polymers would proceed more rapidly in the pres- 
ence of corona. At any given voltage gradient, corona 
streamers would contain more electrons of sufficient energy 
to decompose these fluorinated polymers. 


SUMMARY 


kw EFFECT of corona on the long-time dielectric 
strength of insulation is emphasized in this article, 
and various factors influencing the breakdown of insulation 
with corona are discussed. Data on the corona threshold 
voltages on dielectric surfaces at electrode edges show that 
the threshold voltage varies for a wide variety of dielectrics 
only as the ratio of dielectric thickness to dielectric constant. 
The time to failure with corona varies inversely as the 
corona intensity, which is very low with direct current and 
increases with the frequency of applied voltage. It is 
shown that the dielectric strength in the presence of corona 
begins decreasing at the first cycle of alternating voltage 
and appears to level off only at the corona starting voltage. 
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The voltage endurance with corona does not vary much 
with dielectric thickness of unfilled resins for the same 
applied voltage gradient. 

It has been noted that the time to failure with corona 
is strongly affected by weak points or defects in the insula- 
tion, which produce early failures. This is especially true 
with inorganic filled materials which derive their corona 
resistance from the filler, notably impregnated mica papers 
and silicone rubber. Fluorinated polymers have been 
shown to erode more rapidly with corona due to the low 
electron energy required to decompose them. Other 
organic resins tested all appear to have the same order of 
magnitude of resistance to corona. 
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Electronic Cage Heater 


Cage-by-cage heating controlled by a Minneapolis- 
Honeywell electronic indicator has been installed in the re- 
built reptile house at the New York Zoological Park, better 
known as the Bronx Zoo. 

A feature of the system, worked out by the Zoo’s consult- 
ing engineer, Henry Bond, and Minneapolis-Honeywell en- 
gineers, is a controlled “‘grading up” of temperatures to- 
ward the front of each cage, to the exact temperature pre- 
ferred by the occupant. Thus the unsuspecting but com- 
fort-loving creatures are lured into the positions in each 
cage where they can be seen to best advantage by the visit- 
ing public. 

The electronic indicator permits engineers to obtain im- 
mediate temperature readings in any of 12 cages simply by 
depressing a push button for the specific cage for which such 
information is desired. The indicator is centrally located, 
thus eliminating treks to each cage location. 
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X-Ray Absorption Analysis of Treated Carbon 


A. C. TITUS 


IHEMICAL TREATMENTS in porous carbon blocks 

from which brushes are to be fashioned often are 
distributed unevenly so that the final brushes do not con- 
tain the calculated percentage of treatment obtained from 
weight relations. In order to analyze the treatment 
quantitatively under small individual areas, a practically 
instantaneous, nondestructive method of treatment has 
been applied which makes use of an X-ray absorption 
photometer. 

This application to treated carbon first was made by the 
General Electric Research Laboratory and shortly after- 
wards the author began working on joint and separate 
projects with them. Various standards graphs or tables 
have been worked out for analyzing such treatments as 
lead chloride, cadmium, copper, and barium salts, as well 
as for spot densities of untreated carbon. Other groups 
now are using somewhat similar methods originally sug- 
gested by the work just mentioned. 

The beam from a conventional (CA 5) X-ray tube goes 
through a beryllium window and then through a small 
orifice into the sample, emerging to strike a silver-activated 
zinc sulphide phosphor to produce a light in the blue- 
violet spectrum region. The phosphor is painted on the 
outside of the glass bulb of the type 937-A raultiplier 
phototube which changes the light into an electric current 
that is amplified and read on a milliammeter. Samples 
reduce the current read by the milliammeter, which is 
called the “output reading.” 

In order to apply the method, it is necessary to know 
the log output readings in terms of percentages of a treat- 
ment in carbon. The influence of the carbon is included 
in the standards curves for different thicknesses which do 
this, and in some cases corrections are necessary to counter- 
act the effect of changes in density of the basic carbon in 
new samples. Since these standards curves, or tables 
made from them, vary with the instrument and with its 
settings they must be determined for each particular 
application and instrument. Thus, a purpose of this article 
is to illustrate the procedures in typical applications and 
thus to serve as a useful guide to those interested in setting 
up similar standards. 

Setting of the photometer under any convenient intensity 
and other conditions is defined by measuring a set of 
aluminum pieces of different thicknesses and plotting against 
the log output readings. For future use it then can be 
reset in essentially this same way and minor adjustments 
can be made until the curve, or a desired segment of it, is 
duplicated. 

In setting up the standards curves, it may be necessary 
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to make basic curves by preparing carbon with zero 
per cent and other percentages of homogeneously dis- 
tributed treatments. For each percentage several pieces 
of a definite thickness are selected which give essentially 
equal output readings. They then are piled up in mul- 
tiples to give readings for increasing thicknesses. Upon 
plotting the log output readings against these thicknesses, 
a basic curve is made for each percentage of treatment. 
The percentage of treatment is determined by chemical 
analysis of some units of each set. A modification of this 
is to work with very thin sheets of a metal placed on the 
carbon pieces. By the use of densities the percentage of 
“treatment” is evaluated as if the metal were chemically 
analyzed within the carbon pores, giving the usual “‘weight 
per cent” values which are based on 100 per cent for 
combined carbon and treatment. 

From the basic curves it is possible to construct the final 
standards curves. This can be done directly if enough 
basic curves were constructed but otherwise an equation 
can be set up which represents, for each thickness curve 
to be drawn, a shape such that this standards curve there- 
fore passes through the zero and one other known treat- 
ment point. 

Barium fluoride standards curves were constructed, 
where the fluoride could be neglected because of its very 
small relative absorptive effect so that they could represent 
barium in other simple treatments. However, in the case 
of barium bromide where standards curves also were built, 
both the barium and the bromide were important ab- 
sorbers of X-ray energy. If barium bromide was measured 
using barium fluoride standards, the factor 2.93 represented, 
in this particular work, the relationship between the 
apparent barium in the various percentages of pure barium 
bromide treatment and the actual barium. 

When a mixture of barium bromide and barium fluoride 
is present, the standards curves built for barium fluoride 
again will give an erroneously high value. But this 
“apparent barium percentage’ value no longer will be 
susceptible to correction simply by using only the factor 
2.93 as a divisor. It is obvious that another known 
quantity will be needed to solve the problem in addition 
to the “apparent barium (weight) per cent’ value since 
the relationship between the basic unknowns, barium and 
bromide, is no longer fixed. In this case the total “weight 
per cent” of treatment within the block of carbon, if 
evenly distributed, can serve as the other known value. A 
graph was constructed from known values and relationships 
by which the analysis, therefore, could be made from the 
data. 

It was shown also that maldistribution of water intro- 
duced barium bromide treatment, from vacuum im- 
pregnation, occurs only at the drying step and that a certain 
pretreatment did much to make this barium salt stay in 
place. 
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PNSTITUTFE ACTIVITEES 


Extensive Technical Program Planned 


for Middle Eastern District Meeting 


The AIEE Middle Eastern District Meet- 
ing, to be held at the Abraham Lincoln 
Hotel in Reading, Pa., October 5-7, 1954, 
will have as its setting the picturesque 
Pennsylvania Dutch countryside. A_ full 
program of technical sessions, social events, 
and inspection trips has been arranged. An 
extensive program for the ladies has also been 
planned with an accent on Pennsylvania 
Dutch cooking and customs. 

At 10 a.m. on Tuesday morning, October 
5, R. E. Neidig, vice-chairman of the meet- 
ing, will open the general session. He will 
introduce W. B. Morton, District 2 Vice- 
President, who will present the cash awards 
of $75 and $50 and certificates to the two 
technical prize paper authors in District 2 
for 1953-54. The luncheon following the 
general session will be in charge of G. M. 
Keenan, Pennsylvania Power and Light 
Company, who will introduce the luncheon 
speaker, F. H. Lichtenwalter, formerly 
managing director of the Pennsylvania 
Electric Association. 

Preceding the opening of the Middle East- 
ern District Meeting, the District Executive 
Committee will meet on Monday, October 4. 

The AIEE Textile Subcommittee with F. 
D. Snyder as chairman will cosponsor the 


two textile sessions on Wednesday, October 
6. A luncheon with a guest speaker will 
be held at 12:30 p.m. 


INSPECTION TRIPS 


Metropolitan Edison Company—Titus Station. 
The most recent addition to the electrical 
generating facilities of the Metropolitan 
Edison Company is the Titus Station in 
South Reading. Consisting of three gen- 
erating units rated at 80,000 kw, each unit 
is made up of one turbine generator. Steam 
is generated at 1,450 pounds pressure, at 
1,000 F. The generating voltage is 13,800 
volts and the transmission voltage is 66,000 
and 144,000 volts. The station uses approxi- 
mately 35 carloads of coal per day with 
storage provisions for approximately 200,000 
tons of coal. Approximately 160,000,000 
gallons of water will be used daily in condens- 
ing steam from the turbines. 

This is the first power plant in the East 
with walls of aluminum “‘C”’ panels. They 
consist of two sheets of 16-gauge aluminum, 
16 inches wide and 8 feet long, separated by 
3 inches of glasswool insulation. Felt is 
folded between the two metal members to 
prevent metal contact. 


This 12-ton electric arc furnace of the Carpenter Steel Company will be seen on an in- 
spection trip during the Middle Eastern District Meeting. Critical temperatures require 


constant pyrometer readings as pictured above. 


the plant. 
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The electrode furnace is one of four in 


A novel feature is the amplidyne control of the electrodes 
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Future AIEE Meetings 


First International Instrument Congress 
and Exhibition ( Joint) 

Commercial Museum and Convention Hall, 
Philadelphih, Pa. 

September 13-24, 1954 


Joint Symposium on Information Theory 
Massachusetts Institute of Technology, Cam- 
bridge, Mass. 

September 15-17, 1954 

(Final date for submitting papers—closed ) 


Petroleum Technical Conference 
Mayo Hotel, Tulsa, Okla. 

September 27-29, 1954 

(Final date for submitting papers— closed ) 


AIEE - IRE - RETMA - SMPTE - National 
Electronics Conference 

Hotel Sherman, Chicago, Ill. 

October 4-6, 1954 

(Final date for submitting papers—closed ) 


Middle Eastern District Meeting 
Abraham Lincoln Hotel, Reading, Pa. 
October 5-7, 1954 

(Final date for submitting papers—closed ) 


Fall General Meeting 

Morrison Hotel, Chicago, Ll. 
October 11-15, 1954 

(Final date for submitting papers—closed ) 


Machine Tool Conference 
Hotel Statler, Detroit, Mich. 
October 25-27, 1954 


(Final date for submitting papers—closed ) 


Mid-Atlantic Textile Conference 

North Carolina State College, Raleigh, N. C. 
November 4-5, 1954 

(Final date for submitting papers—closed ) 
AIEE-IRE Conference on Electrical 
Techniques in Medicine and Biology 
Morrison Hotel, Chicago, Il. 
November 10-11, 1954 

(Final date for submitting papers—closed ) 


AIEE-IRE-ACM Eastern Computer 
Conference 

Bellevue-Stratford Hotel, Philadelphia, Pa. 
December 8-10, 1954 

(Final date for submitting papers—September 1) 


AIEE-IRE-NBS High-Frequency 
Measurements Conference 

Hotel Statler, Washington, D. C. 
January 17-19, 1955 

(Final date for submitting papers—October 18) 


Winter General Meeting 

Hotel Statler, New York, N. Y. 

January 31—February 4, 1955 

(Final date for submitting papers—October 20) 


Southern District Meeting 

St. Petersburg, Fla. 

April 13-15, 1955 

(Final date for submitting papers—-March 29) 








A new landmark in the Reading area is the 
slender 1,036-foot completed steel tele- 
vision tower of station WHUM atop Blue 
Mountain about 1,500 feet above sea level. 
An unusual base not over 10 feet in circum- 
ference supports the tower, which is guyed 
every 175 feet by 1'/-inch guy wires. 
There are three parabolic disks—for video, 
audio, and remote broadcasts. Structures 
over the disks protect them from ice on the 
upper tower. WHUM, channel 61, was 
the first commercial uhf station east of 
Oregon and has a power output of 12 kw 


Metropolitan Edison Company, Office Building. 
The new operating headquarters of the 
Metropolitan Edison Company is one of the 
most modern office structures of its type. 
Among the interesting features are the use of 
aluminum-brick construction, interior light- 


ing, departmental arrangements, and the 
electric heat pump which will heat and cool 
the building through the use of well water. 
It is one of the first heat pump installations of 
its kind in the United States. 

Carpenter Steel Company. This mill, which 

restricts its manufacture of steel to specialized 
requirements, produces a great variety of 
alloy steels, generally difficult to process, and 
turned out in many different sizes, forms, and 
relatively small amounts. Carpenter’s new 
research laboratory is a recent adjunct to the 
maintenance of precision requirements and 
control of quality. 
Textile Machine Works and Beryllium Cor- 
poration. The largest textile machinery 
manufacturer in the world and the Beryllium 
Corporation, manufacturers of special steels 
and alloys, are both located in Reading and 
are included in the schedule of inspection 
trips. 

Golf facilities are available and arrange- 
ments may be made by contacting the 
Inspection Trip Committee during regis- 
tration. 


STUDENTS’ ACTIVITIES 


Wednesday, October 6, will be students’ 
day at the Middle Eastern District Meeting. 
In the morning the regular District paper 
presentation will be held. A session on elec- 
tronics and communications is planned with 
papers on television and transistors. 

At noon a student luncheon will be held, 
to be addressed by President A. C. Monteith. 
In the afternoon the students may take the 
inspection trip to the Titus Generating 
Station of the Metropolitan Edison Com- 
pany. 

SOCIAL PROGRAM 


Early arrivals will be entertained at an 
informal tea on Sunday afternoon in the 
Abraham Lincoln Hotel. 

In addition to the students’ luncheon on 
Wednesday, the Executive Committee will 
lunch on Monday at $2.50 per person includ- 


ing gratuities. Tickets for the general 
meeting luncheon on Tuesday may be ob- 
tained at the registration desk at $2.20 per 
person including gratuities. The Textile 
Subcommittee will also hold a Wednesday 
luncheon at 12:30 p.m. 

The Fersommling, a ‘Pennsylvania 
Dutch” style party, will be held on Tuesday 
evening. There will be entertainment fol- 
lowed by a buffet supper. Tickets, avail- 
able at the registration desk, will be $5.00 per 
couple, $3.00 per person. 

The banquet is scheduled for Wednesday 
evening. “Dutch treat” cocktails will be 
served at 6:30 p.m. and dinner at 7:15, 
followed by entertainment by a choral 
group and dancing. Open to all members, 
ladies, and guests, dress will be informal. 
Advance reservations for tables of six or eight 
at $4.40 per person should be made through 
H. D. Moore, care of General Electric Com- 
pany, 1014 Hamilton Street, Allentown, Pa. 
Checks should be made out to H. D. Moore, 
Chairman. 


LADIES’ ENTERTAINMENT 


A committee of 50 ladies, with Mrs. D. L. 
Greene as chairman and Mrs. J, B. Homsher 
as vice-chairman, has arranged an enjoyable 
program for the ladies. 

A coffee hour will be held in ladies’ 
headquarters each morning at 8:30 except 
Tuesday, and a tea has been planned for 
Monday at 3:00 p.m. at no charge. 

On Tuesday, brunch will be served at 
11:00 a.m. in the Abraham Lincoln Hotel. 
Pennsylvania Dutch cook books and hand- 
painted favors of Pennsylvania Dutch design 
will be given each guest. Brunch will be 
followed by a trip through the Berkshire 
Knitting Mills, the largest hosiery mills in 
the world. Busses will leave the hotel at 
12:30 p.m. and return at 3:00 p.m. Tickets 
are $2.00 each. 

On Wednesday, a trip to Hershey has 


(Continued on page 822) 








Tuesday, October 5 


10:00 a.m. General Session 


2:00 p.m. Mining and Quarrying 
C54-425. Development of the Friedensville, Pa., 
Property of the New Jersey Zinc Company. Warren 
Hastings, New Jersey Zinc Company 

C54-426. Developing the Resources of Our Land— 
Stone and Lime Processing in the Lebanon Valley. 
D. K. Shroyer, H. E. Millard Lime and Stone Company 
(54-427. Iron Ore Mining at Cornwall and the 
New Grace Mine at Morgantown. S. /. Shale, W. C. 
Lenhardt, Bethlehem Cornwall Corporation 


C54-428. The Electrical Design at Grace Mine. 
F.O. Blair, Bethlehem Steel Company 


2:00 p.m. Power—I 


C54-429. Design Features of Cromby Steam- 
Electric Station. W. S. Einwechter, G. E. Klapper, 
Philadelphia Electric Company 
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C54-430. The Martins Creek Steam and Electric 
Station of the Pennsylvania Power and Light Com- 
pany. S. C. Townsend, M. D. Engle, Pennsylvania 
Power and Light Company 


C54-431. Power Plant Operational Intercommunica- 
tion. A. L. Royle, Gai-Tronics 


C54-432. Electrical Design Features—Shawville Sta- 
tion. M. F. Rosol, Gilbert Associates, Inc. 


2:00 p.m. Transmission and Distribu- 
tion—I 

C54-433, Techni and E ies in R d 
toring Tr i and Subt issi Lines. 
F. S. Brown, Cleveland Electric Illuminating Company 
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C54-434. System Voltage Control. R. M. Butler, 
D. R. Samson, General Electric Company 


C54-435. Distribution Transformer Protection 
Schemes. W. H. Mutchiler, Jr., Allis-Chalmers Manu- 
facturing Company 


C54-436. 138-Kv Line Crossing of the Maumee River 
(Toledo, Ohio). H.H. Dugan, Toledo Edison Company 


Institute Activities 


Wednesday, October 6 


9:30 am. Textiles—I 

Cosponsored by the AIEE Textile Subcommittee 
C54-437. The Reading Full-Fashioned Knitting 
Machine. R. F. Hornberger, Textile Machine Works 
C54-438. Adjustable Speed Drives for Full-Fashioned 
Knitting Machines. E. H. Sowers, Reliable Electric 
and Engineering Company 

C54-439. Amplistat-Regulated Full-Fashioned Ho- 
siery Machine Drive. R. E. Parker, General Electric 
Company 


9:30a.m. Steel—I 

C54-440. Modern High-Capacity Electric Furnaces— 
Design. J. W. Moore, W. B. Wallis, Pittsburgh Lectro- 
melt Furnace Corporation 

C54-441. Operation of Basic Electric Furnaces in 
Steel Plants. H. E. Bigge, Bethlehem Steel Corpora- 
tion 

54-481. System Capacity Required for 3-Phase Arc 
Furnaces. O. Ramsaur, J. E. Treweek, Pennsylvania 
Power and Light Company 
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C54-442, Extensions to the Electric Generating and 
Distribution Systems at Sparrows Point. H. D. Ruger, 
Bethlehem Stee! Corporation 


9:30 a.m. Power—lIl 


C54-444. Economic Generation Control. W. S. 
Burt, General Electric Company 


C54-445. Ignitron Rectifier Excitation System for 
Power Stations. M.M. Morak, M. Temoshok, General 
Electric Company 


C54-446. Mag in Exci System for Turbine 
Generators. J. E. Barkle, D. M. Sauter, Westinghouse 
Electric Corporation. 


54-447. Field Preheating for Large Turbine Gen- 
erators. W. J. Gilson, H. D. Taylor, General Electric 
Company 

C54-468. Field-Welded Generator Lead Housings. 
W. B. Morton, Pennsylvania Power and Light Company 





9:30 a.m. 
tion—II 


Transmission and Distribu- 


54-448, Simultaneous Single-Line-to-Ground Faults 
on Opposite Sides of Delta-Y Transformer Banks. 
J.C. Neupauer, Westinghouse Electric Corporation 


C54-449. A Distribution Transformer Fuse Link, to 
End Burnouts Due to Overloading and Secondary 
Faults—Matthews Slofast. G. Appleman, Pennsylvania 
Power and Light Company 


C54-450. Distribution Aspects of Mercury Lamps. 
J. R. Morin, Sylvania Electric Products, Inc. 


54-451. Chemical Brush Control of Rights of Way. 
L. Z. Ludorf, Pennsylvania Power and Light Company 


9:30 a.m. 
vision 
C54-452. Recent Devel t 
Devices. W. J. Pietenpol, Bell Telephone Laboratories, 
Inc. 


C54-453. UHF Television Broadcasting. L. W. 
Haeseler, Radio Corporation of America 


C54-454. Germanium Refining and Crystal Growing, 
Using R-F Heating. F. H. Bower, Western Electric 
Company 


C54-455. Principles of Color Television. C. N. 
Hoyler, RCA Laboratories 


Communications and Tele- 
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2:00 p.m. Textiles—II 


Cosponsored by the AIEE Textile Subcommittee 


C54-456. Variable-Speed-Range Drives. C.  E. 
Robinson, R. J. Farrell, Reliance Electric Company 

C54-457. Designing to Reduce Maintenance Costs 
A. W. Frankenfield, E. 1. duPont de Nemours Company 
C54-458. Induction Motor Characteristics and Capa- 


bilities to Meet Textile Machine Requirements. 
F. D. Snyder, Westinghouse Electric Corporation 


2:00 p.m. Industrials—I 


C54-459. Large Oil-Cooled D-C Magnets. W. C. 
Sealey, Allis-Chalmers Manufacturing Company 
C54-460. Transverse Flux Induction Heating. R. 
M. Baker, Westinghouse Electric Corporation 

C54-461. Heat Pump Design in a Modern Office 
Building. P. A. Kinsey, Metropolitan Edison Company 


C54-462. Increased Load Due to Stream Pollution 
Abatement. 2. W. Simpson, Gilbert Associates, Inc. 


2:00 p.m. Steel—lI 


C54-463. Power Supply and Utilization—Hoffman 
Machinery Corporation. H. Landsman, Hoffman 
Machinery Corporation; 7. Graham, W. P. Koppenall, 
General Electric Company 


C54-464, High-Powered Induction Heating in Shell 
Forging. H. Landsman, Hoffman Machinery Corpora- 
tion; A. 7. Lattauzeo, Westinghouse Electric Corpora- 
tion. 

54-465. Induction Heating Steel With 60 Cycles. 
C. D. Kramer, West Penn Power Company 


C54-466. Specialty Steels for the Electrical Industry. 
C. B. Post, Carpenter Steel Company 


2:00 p.m. Power—III 


54-467. Equations for Determining Current Distri- 
bution Among the Conductors of Busses Comprised of 
Double-Channel Conductors. C. M. Siegel, University 
of Virginia; 7. J. Higgins, University of Wisconsin 

C54-443. All-Steel Station Grounding Network. 
S. J. Litrides, Pennsylvania Power and Light Company 


54-469. I d and Induced Voltage Measure- 
ments on Iron Conductors. W.F. Mackenzie, Pennsyl- 
vania Power and Light Company 


C54-470. Demonstration of the Principles of the 
Ultrasonic Flow Meter. R. C. Swengel, Consultant, 
York, Pa.; W. B. Hess, Safe Harbor Water Power Cor- 
poration; S. XK. Waldorf, Pennsylvania Water and Power 
Corporation 





C54-476. Wafer Coil Techniques for Small Power 
Transformers. A. Zack, J. C. Heffernan, Sylvania 
Electric Products, Inc. 


C54-477. Electrical Problems in Pipe-Line Opera- 
tion. R&R. 1. Cozzens, Keystone Pipe Line Company 
C54-478. Air World Education. J. H. Furbay, Trans 
World Airlines 

Laying of the Mackinac Pipe Line. 
Deep Inch”) Merrit, Chapman, Scott 


(Film—“The 


9:30a.m. Substations—I 


C54-479. Economics of Power Transformer Appli- 
cation. L. W. Schoenig, Allis-Chalmers Manufacturing 
Company 


C54-480. ‘‘On-the-Line’”’ Circuit Breaker Testing. 
J. F. Zboyousky, W. A. Kohar, Roller-Smith Corporation 


C54-482. 50-Dogree Phase Shift Angle Displacement 





—PAMPHLET reproductions of 
authors’ manuscripts of the num- 
bered papers listed in the program 
may be obtained from AIEE Order 
Department, 33 West 39th Street, 
New York 18, N. Y., as noted in the 
following paragraphs. 


—Prices of papers, irrespective 
of length, are 30 cents to members 
(60 cents to nonmembers) whether 
ordered by mail or purchased at 
the meeting. Mail orders are ad- 
visable, particularly from out-of- 
town members, as an adequate 
supply of each paper at the meeting 
cannot be assured. However, no 
advance copies are available of those 
papers bearing numbers prefixed 
by ‘‘C”’; copies of such papers may 
be purchased at, or following, the 
meeting. 


—COUPON books in nine-dollar 
denominations are availiable for 
those who may wish this convenient 
form of remittance. 


—THE PAPERS regularly approved 
by the Committee on Technical 
Operations ultimately will be pub- 
lished in the bimonthly publications 
and Transactions. 





2:00 p.m. Microwave, Telemetering, and 
Supervisory Control 

C54-471. 
Telemetering. 
C54-472. A New High-Speed Telemeter for D-C 
Measurements. R. M. Stuart, General Electric Com- 
pany 

C54-473. Control Problems in Remotely Operated 
Electrical Utility Stations. W. A. Derr, W. L. Metz, 
Westinghouse Electric Corporation 

C54-474. Application of Microwave on Power Sys- 


tems. J. G. McKinley, West Penn Power Company; 
E. J. Muller, Westinghouse Electric Corporation 


Things New in Supervisory Control and 
W. M. Larson, Control Corporation 


Thursday, October 7 


9:30a.m. Industrials—lII 


C54-475. The Fluorescent Lamp Today and To. 
morrow. E. F. Lowry, Sylvania Electric Products, Inc. 


P; Li Edison Company and Penn- 
sylvania Electric Company. R. W. Werts, R. E. 

Fuhrman, Metropolitan Edison Company 

54-491. A 500,000-Kva Power Fuse to Fulfill Require- 
ments of Power Distribution at 34.5 to 69 Kv. C. H. 
Baker, R. H. Harner, 8. & C. Electric Company 

9:30 a.m. and General 
Interest 


C54-483. Financial and Economic Aspects of Utility 
Systems. M. G. Davis, Gilbert Associates, Inc. 
C54-484. How Our Business System Operates. 
H. W. Bennett, General Electric Company 

C54-485, The Engineering Development of the Voice 
of America. E. T. Martin, J. Ross, G. Jacobs, Inter- 
national Broadcasting Services 

CRSSRE. — of Radioactivity on Power Plant and 
i R. Gerstell, Director of State 
eae of can Defense for Pennsylvania 


Management 





9:30 a.m. 
Protection 
C54-487. Protection Against Fires—Large Steam 


Turbine-Generator Units. L. P. Grodel, J. J. Gibney, 
Jr., General Electric Company 


C54-488. Safety and Fire Protection in Generating 
Stations. G. F. Briner, Gilbert Associates, Inc. 


C54-489, Turbine Oil Fire Protection. W. H. 
Lawton, C. F, Averill, Grinnell Company, Inc. 


Power Plant Safety and Fire 


C54-490. Fire Protection From an Operating View- 
point. E. F. Weaver, Pennsylvania Power and Light 
Company 


2:00 p.m. Substations—II 
C54-492. Modern Trends in 220/66-Kv Substation 
Design. W. J. Bartholomew, Pennsylvania Power and 
Light Company 
C54-493. Erection Steel for Standardizing Sub- 
stations. G. W. Swanson, Consumers Power Company 
C54-494. Models Help Utility Designers. M. C 
Galiyano, Pennsylvania Power and Light Company 
one 

ar . 
2:00 p.m. Relays and Carrier Current 

= =. z = 
C54-495. Operating Difficulties With Carrier-Cur- 
rent Relaying. S. S. Leach, Pennsylvania Power and 
Light Company 
54-496. Relaying the Metropolitan Edison Com- 
pany’s 230-Kv System. G. E. May, Metropolitan 
Edison Company; W. C. New, General Electric Com- 
pany 
C54-457. 
ment. G. 
Company 


A Backup Ground Fault Relay Arrange- 
Appleman, Pennsylvania Power and Light 


2:00 p.m. Atomic Energy 


C54-498. The Potential Prospects for Economic 
Atomic Power. 3B. R. Prentice, General Electric Com- 
pany 

54-499. Operation of a Nuclear Power Plant in an 
Integrated Power System. JN. E. Wilson, Westinghouse 
Electric Corporation 

C54-500. Problems Confronting Development of 
Commercial Nuclear Power. D. R. Rees, Metropolitan 
Edison Company 
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(Continued from page 820) 


been planned, with a visit to the museum, 
luncheon at the Hershey Hotel, and a visit 
to the Hershey Chocolate Plant. Tickets 
are $5.00 and busses leave the Abraham 
Lincoln at 9:15 a.m. 

Thursday following the coffee hour 
private automobiles will be available to take 
visitors to points of interest in and about 
Reading. 

It is of utmost importance that reserva- 
tions be made for both the Tuesday and 
Wednesday trips as early as possible. Com- 
mittee members will be in the English Lounge 
to accept reservations. 


REGISTRATION 


The registration facilities will be located 
on the lobby balcony of the Abraham 
Lincoln Hotel. They will be in operation 
Sunday, October 3, from 3:00 to 5:00 p.m., 
and from 8:30 a.m. on Monday through 
Thursday noon. 

Advance registration is requested, by use 
of the advance registration card properly 
filled in. Registration fees are $3.00 for 
members and $5.00 for nonmembers; no fees 
will be charged to students or families of 
members. No remittance should be en- 
closed, but fees will be collected at the regis- 
tration desk. By indicating on the advance 
registration card the number of persons and 
trips and activities that are of interest, the 
committee will be able to make the necessary 
arrangements in advance. 


HOTEL RESERVATIONS 


Rooms have been set aside at the following 
hotels for the members’ use: 


Abraham Lincoln Hotel 


Double $7 .00-$9.00 


Hotel reservations should be made as early 
as possible directly with the hotel chosen, No 
money or reservation requests should be sent 
to the committee. 


TRANSPORTATION 


Metropolitan Reading can be reached by 
rail, air, or highway. The Reading Rail- 
road Company has regularly scheduled con- 
nections between Philadelphia and Harris- 
burg. Air service is available at the Reading 
Municipal Airport through the Colonial 
Air Lines, Capital Airlines, and Trans 
World Airlines. 

Highway connections are many, including 
U.S. Routes 122, 222, 422, and state routes. 
It is only 15 miles from the Morgantown 
Interchange of the Pennsylvania Turnpike 
to the Abraham Lincoln Hotel. Bus lines 
enter Reading from all the major Eastern 
cities. 

COMMITTEE 


Members of the 1954 Middle Eastern 
District Meeting Committee include: W. B. 
Morton, general chairman; R. E. Neidig, 
vice-chairman; L. L. Nonemaker, Executive 
Committee secretary; Mrs. D. L. Greene, 
ladies’ entertainment; J. O. Leslie, finance; 
D. L. Greene, hotels; F. S. Fehr, registra- 
tion; E. F. Weaver, meetings; R. M. Wyatt, 
transportation; H. D. Moore, dinner-dance; 
J. E. Treweek, Fersommling; D. O. Esch- 
bach, inspection trips; S. J. Litrides, 
publicity; F. W. Smith, students. 


AIEE Board of Directors Holds 


June Meeting in Los Angeles 


A regular meeting of the AIEE Board of 
Directors was held in the Biltmore Hotel, 
Los Angeles, Calif., on June 24, 1954. 


EXECUTIVE COMMITTEE 


Executive Committee actions on member- 
ship applications were reported and con- 
firmed, as follows: May 26, 1954—96 
applicants transferred and 14 elected to grade 
of Member; 2 Members re-elected; 2 
applicants transferred and 535 elected to 
grade of Associate Member; 1 Associate 
Member reinstated; 35 Associate Members 
re-elected; 66 applicants elected to grade of 
Affiliate; 446 Student members enrolled. 

Recommendations adopted by the Board 
of Examiners at meetings held on April 15, 
May 20, and June 9, 1954, were reported 
and approved as follows: 70 applicants trans- 
ferred and 3 elected to grade of Member; 
1 Member re-elected; 105 applicants elected 
to grade of Associate Member; 1 Associate 
member reinstated; 7 Associate Members re- 
elected; 13 applicants elected to grade of 
Affiliate; 118 Student members enrolled. 

The Board of Examiners submitted 16 
proposals for transfer to the grade of Fellow 
with a favorable recommendation and a 
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recommended citation in each case. The 
Board of Directors voted to invite the 16 
Members to be transferred to the grade of 
Fellow, as follows: 


William D. Cannon, Assistant to Transmission Research 
Engineer, Western Union Telegraph Company, New 
York, N. Y. 


Howard Austin Enos, Distribution Engineer, American 
Gas and Electric Service Corporation, 30 Church 
Street, New York 8, N. Y. 


Carl R. Freehafer, Chief Executive Officer, Brazilian 
Telephone Company, Caica Postale 450, Rio de 
Janeiro, Brazil 


Arthur Randolph Gatewood, Chief Eagineer Surveyor, 
American Bureau of Shipping, 45 Broad Street, New 
York 4, N. Y. 


Gordon William Gerell, System Superintendent of 
Meters and Relays, Union Electric Company of 
Missouri, 315 North 12th Boulevard, St. Louis 1, Mo. 


Walter S. Gordon, Consulting Electrical Engineer, 
Tacoma, Wash. 


Hakon H. Haglund, Assistant Director of Applied 
Engineering, Western Union Telegraph Company, 
New York, N. Y. 


Emerson Edward Kimberly, Professor of Electrical 
Engineering, The Ohio State University, Columbus 
10, Ohio 

George Frederick Lincks, Supervisor—Lightning Ar- 
rester and Cutout System Engineering, General Elec- 
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tric Company, 100 Woodlawn Avenue, Pittsfield, 
Mass. 


Vernon M. Marquis, Vice-President, American Gas and 
Electric Service Corporation, New York, N. Y. 


Herbert Joseph Reich, Professor of Electrical Engineer- 
ing, Yale University, Yale Station, D.L.E., New 
Haven, Conn. 


Car! Martin Skooglund, Chief Electrical Engineer, West 
Penn Power Company, 14 Wood Street, Pittsburgh 22, 
a. 


Joseph Sticher, Assistant Head of Electrical Division, 
The Detroit Edison Company, Detroit, Mich. 

Gregory S. Timoshenko, Head of Electrical Engineering 
Department, University of Connecticut, Storrs, Conn. 


Harold R. Vaughan, District Manager, Engineering 
and Service, Westinghouse Electric Corporation, 
Kansas City, Mo. 


George Samuel Whitlow, Electrical Engineer, Union 
Electric Company of Missouri, 315 North 12th 
Boulevard, St. Louis 1, Mo. 


See also: “AIEE Fellows Elected” in a 
future issue. 


FINANCES 


Treasurer Walter J. Barrett, unable to 
attend the meeting, submitted a written re- 
port for the fiscal year ending April 30, 1954. 
The Board voted to accept this report. 

Chairman C. S. Purnell of the Finance 
Committee reported disbursements from the 
general funds as follows: April—$105,210.42; 
May—$121,112.00; June—$97,491.51. 
The report was approved. 

A comparative statement of income and 
expenses for the first 9 months of the budget 
year was presented. It showed that the in- 
come to June 16, 1954, was $883,516, or 
74.8 per cent of the estimated income for the 
appropriation year, ending September 30, 
compared with 74.3 per cent last year. Ex- 
penses for the 9 months ended June 30 were 
$936,045, or 74.3 per cent of the estimated 
expenses for the appropriation year, com- 
pared with 77 per cent last year. 


ACTIONS AND APPOINTMENTS 


Copies of the Annual Report of the Board 
of Directors were distributed, and approved. 

N. S. Hibshman was reappointed Secretary 
of the Institute for the administrative year 
beginning August 1, 1954. 

It was voted by the Board that travel ex- 
penses be authorized for the holding of two 
District Executive Committee meetings each 
year in those Districts where it is considered 
desirable by the Vice-President and the 
District Executive Committee and that the 
1955 Conference of Vice-Presidents and 
District Secretaries be requested to review 
the experience of the year and report to the 
Board of Directors on the desirability of its 
continuation at that time. 

The Board also voted to authorize travel 
expenses for one officer of each Subsection to 
attend the District Executive Committee 
meeting upon invitation of the Vice-Presi- 
dent of the District, but without voting 
privileges in the deliberations of the District 
Executive Committee. Nothing in this 
authorization is to be understood to change 
the membership of the District Executive 
Committee as set forth in the Bylaws. 

Upon recommendation of the Committee 
on Planning and Co-ordination, the Board 
authorized the holding of the 1955 Pacific 
General Meeting in Butte, Mont., August 
15-19, and the 1957 Fall General Meeting in 
Pittsburgh, Pa., on a date to be selected later. 

The Committee on Planning and Co- 
ordination recommended the adoption of 
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revised prize rules for AIEE papers as pro- 
posed by the Committee on Award of In- 
stitute Prizes and endorsed by the Committee 
on Technical Operations (see p. 825). The 
Board voted to approve the recommendation. 

The Board approved the recommendation 
that the name of the Committee on Award of 
Institute Prizes be changed to the “Com- 
mittee on Prize Awards.” 

The Sections Committee recommended 
and the Board approved the establishment of 
the Hawaiian Section, from the Honolulu 
Subsection of the San Francisco Section; 
Iowa-Illinois Section, from the Quad-Cities 
Subsection of the Iowa Section; Lima Sec- 
tion, from the Lima Subsection of the Dayton 
Section; St. Maurice Valley Section, from 
the St. Maurice Valley Subsection of the 
Montreal Section; West Michigan Section, 
from the West Michigan Subsection of the 
Michigan Section. The formation of the 
following Subsections were reported : Western 
North Carolina Subsection (North Carolina 
Section), Maine Subsection (Lynn Section), 
Southern Colorado Subsection (Denver 
Section), Chillicothe Subsection (Columbus 
Section), Vermont Subsection (Pittsfield 
Section), Idaho Falls Subsection (Utah 
Section), Marion Subsection (Fort Wayne 
Section), Scioto Valley Subsection (Ohio 
Valley Section). 

Upon recommendation of the Committee 
on Student Branches, the Board voted to 
approve the travel allowance for each coun- 
selor to attend such District Prize Paper 
Contests as may include an entry rom his 
Branch. 

The Board approved the recommenda- 
tion of the Committee on Student Branches 
that one complimentary copy of each of the 
three bimonthly Transactions publications, 
and one complimentary copy of Electrical 
Engineering be provided to the Counselor of 
each Student Branch to be made available 
for students of electrical engineering in his 
department as he may arrange. It was also 
recommended and approved by the Board 
that Student member subscriptions to the 
bimonthly publications to the extent of one 
such publication to each Student be $1.00 per 
year. 

A letter from N. C. Pearcy was read to the 
Board announcing his resignation as a 
Director of the Institute, due to his accept- 
ance of a position in Brazil. J. H. Foote 
was elected to succeed Mr. Pearcy. 

As required by the bylaws of the com- 
mittees, the Board confirmed appointments 
by President-elect Monteith of N. B. Ames 
and J. H. Lampe as members of the Charles 
LeGeyt Fortescue Fellowship Committee, 
and Carl Volz to be secretary at the pleasure 
of the committee; R. Cutts, Jr., J. D. Harper, 
and Elgin B. Robertson as members of the 
Edison Medal Committee for the term of 5 
years beginning August 1, 1954; and the 
reappointment of James F. Fairman as chair- 
man of the Edison Medal Committee for the 
year 1954-55. E. P. Yerkes was appointed 
to fill the unexpired term of Dr. K. B. 
McEachron, deceased. From its own mem- 
bership, the Board elected L. F. Hickernell, 
A. C, Muir, and E. W. Seeger as members of 
the Edison Medal Committee for the term of 
2 years beginning August 1, 1954. The 
Board confirmed the appointment of E. W. 
Engstrom, M. H. Hobbs, and C. T. Sinclair 
as members of the Lamme Medal Com- 
mittee—each for the 3-year term beginning 
August 1, 1954. CC. W. Franklin was ap- 


SEPTEMBER 1954 


pointed to succeed President-elect Monteith, 
who resigned from the Lamme Medal 
Committee. 

Representatives of the Institute on various 
organizations were appointed (see p. 857). 

The following Local Honorary Secretaries, 
whose terms expired July 31, 1954, were re- 
appointed by the Board: V. J. F. Brain, for 
Australia; S. S. Kumar, for Northern India; 
M. S. Thacker, for Southern India; F. E. 
Ingham, for Transvaal. 

President Robertson outlined briefly the 
progress being made toward the finding of a 
site for a new engineering headquarters 
building. 

The Board voted to hold its next meeting 
in Pittsburgh, Pa., on August 12, 1954. 


ATTENDANCE 


Present at the meeting were: President 
Elgin B. Robertson; Past Presidents F. O. Mc- 
Millan, D. A. Quarles; Vice-Presidents C. P. 
Almon, Jr., A. S. Anderson, W. L. Cassell, 
G. D. Floyd, W. Scott Hill, M. D. Hooven, 
C. M. Lytle, W. B. Morton, G. C. Tenney; 
Directors D. I. Cone, R. F. Danner, D. D. 
Ewing, J. H. Foote, L. F. Hickernell, T. M. 
Linville, A. C. Muir, C. S. Purnell, E. W. 
Seeger, Victor Siegfried, J. C. Strasbourger ; 
Secretary N. S. Hibshman. By invitation: 
President-elect A. C. Monteith; Vice-Presidents- 
elect G. J. Crowdes, J. P. Neubauer, C. M. 
Summers, S. M. Sharp, J. R. Walker; 
and Directors-elect R. E. Kistler, E. S. Lam- 


mers. 


Tenth National Electronics Conference 
to Meet in Chicago, Ill., October 4-6 


The tenth annual National Electronics 
Conference will convene October 4-6, 1954, 
at the Hotel Sherman, Chicago, Ill. The 
technical program offers 88 papers covering a 
broad field of electronic research, develop- 
ment, and industrial application and is sup- 
plemented by over 160 booth exhibits by 
manufacturers foremost in the electronics 
field. 

On the social side, the conference sponsors 
three luncheons featuring prominent speakers, 
an informal evening banquet on Tuesday, 
October 5, and a full 3-day social program 
for the ladies. The 10th anniversary of the 
conference will be celebrated at the Monday 
luncheon and the Tuesday evening banquet. 
Two evenings are available for viewing the 
exhibits or visiting any of the famous enter- 





tainment spots only a few steps from the 
Hotel Sherman. 

The conference is sponsored by the AIEE, 
Illinois Institute of Technology, Institute of 
Radio Engineers, Northwestern University, 
and the University of Illinois, with Michigan 
State College, Purdue University, University 
of Michigan, University of Wisconsin, the 
Radio-Electronics-Television Manufacturers 
Association, and the Society of Motion Pic- 
ture and Television Engineers participating. 
The president of this year’s conference is Dr. 
R. M. Soria of the American Phenolic Cor- 
poration. 

Advance registration may be made by 
writing to the National Electronics Confer- 
ence, Inc., John S. Powers, Executive Secre- 
tary, 84 East Randolph Street, Chicago 1, Ill. 





Tentative Program——— 


National Electronics Conference 


Monday, October 4 


9:45 a.m. 


Program prepared in co-operation with the AIEE Mag- 
netic Amplifier Committee 


Magnetic Amplifiers I 


Application of Magnetic Demodulator to Magnetic 
Amplifier Circuits. /. 1. Behr, Vickers Electric Division 
A 400-Cps Magnetic Amplifier for A-C Servo Applica- 
tion. R. O. Decker, W. F. Horton, Westinghouse Electric 
Corporation 

A Miniature Amplistat for Aircraft Applications at 
400 F Ambient Temperature. &. H. Baill, General 
Electric Company 

Magnetic Amplifier Provides Automatic Gauge Con- 
trol on Sendzimir Cold Rolling Mill. £. V. Weir, 
Magnetics, Inc. 


9:45a.m. Microwaves 
Stripline. 
tory, Inc. 
Stripline Excitation Methods. 
Gyroscope Co. 


E. G. Fubini, Airborne Instruments Labora- 
F. S. Coale, Sperry 


Microwave Components for Double-Ridge Wave- 
guide. L. Swern, K. Tomiyasu, Sperry Gyroscope Co. 

Determination of the Operating Performance of 
Waveguides of Arbitrary Cross Section by Hyper- 
Circle Analysis. W. B. Swift, T. J. Higgins, University 
of Wisconsin 
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Determination of the Characteristic Impedance of 
UHF Coaxial Rectangular Transmission Lines. J. J. 
Skiles, T. J. Higgins, University of Wisconsin 

9:45 a.m. Information and _ Statistical 
Theory 

Effectiveness of Crosscorrelation Detectors. S. F. 
George, Naval Research Laboratory 

Optimum Linear Filtering of Nonstationary Time 
Series. A. H. Koschmann, University of Minnesota; 
J. G. Traxal, Polytechnic Institute of Brooklyn 

On the Reliability of Networks. G. H. Weiss, M. M. 
Kleinerman, U.S. Naval Ordnance Laboratory 
Designing Reliability Into Electronic Circuits. A. H. 
Benner, B. Meredith, Radio Corporation of America 


12:30 p.m. 


Address: ‘““The Day and the Men of Creation,” by Dr 
J. E. Hobson, director, Stanford Research Institute and 
first president of the National Electronics Conference 


10th Anniversary Luncheon 


2:30 p.m. 


Program prepared in co-operation with the AIEE Mag- 
netic Amplifier Committee 


A 2-Stage Low-Level Magnetic Amplifier With Nega- 
tive Voltage Feedback. F. Gourash, Westinghouse 
Electric Corporation 


Magnetic Amplifiers II 
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Magnetic Switching Network for Data-Handling 
Systems. L. P. Gieseler, U.S. Naval Ordnance Labora- 
tory 

Single-Phase M. Amplifiers With Decicycle 
Response. L. J. " Johnson, Hufford Machine Works; 
S. E. Rauch, Santa Barbara a 


Seddon, rey Gone ‘Electric Company 








Circuits. Bruce 


2:30 p.m. Circuit Theory I 


Program prepared in co-operation with the Institute of 
Radio Engineers (IRE) Professional Group on Circuit 
Theory 

A New Approach to the Potential Analogue Method of 
Network Synthesis. E. W. Schwarz, University of 
Illinois 

An Introduction to a Qualitative Synthesis of Linear 
Passive Networks in the Time Domain. F. Reza, 
Massachusetts Institute of Technology 

Parallel Ladder Realization of Transfer Admittance 
Functions, £. 5. Kuh, Bell Telephone Laboratories, Inc. 
Traps for Removing Transient Overshoot in Filters. 
M. S. Corrington, Radio Corporation of America 


2:30 p.m. Microwave Instrumentation 
Measurement of Very High Dielectric Constant Ma- 
terials at Microwave Frequencies. Isidore Bady, 
Signal Corps Engineering Laboratory 

A Cavity Perturbation Technique for Studying the 
Permeability Components of the Ferrites. R. W. 
Brown, U.S. Naval Ordnance Laboratory 

A Method for Measuring the Loss of Waveguide 
Components Having Small Losses. J. J atsuguchi, 
L. H. Scheibe, University of Wisconsin 

Wide-Range SWR Indicator. G. O. Thogersen, Air- 
borne Instruments Laboratory, Inc. 


An X Band Phase Plotter. Jack Bacon, Ohio State 
University 


2:30 p.m. 


Madul 


Communications 


of VHF and UHF 
Macdonald, Henry 


Sdioh A &nl 





Transmitters. W. Firestone, Angus 
Magnuski, Motorola, Inc. 


Transmission of Quaternary Pulses Over Band- 
Limited Wire-Line Facilities. S. D. Bedrosian, Alfred 
Mack, Signal Corps Engineering Laboratory 

Detection of PCM Signals by the Integration Method. 
H. F. Harmuth, Signal Corps Engineering Laboratory 


The Application of a Positive Grid Bias Multivibrator 
to F-M Broadcasting. J.J. Metzner, New York Univer- 
sity 


Tuesday, October 5 


9:30a.m. Circuit Theory II 


Program prepared in co-operation with the IRE Pro- 
fessional Group on Circuit Theory 


Application of the Ohio State University Filter Analysis 
Chart. H. N. Dawirs, E. K. Damon, Ohio State Uni- 
versity 

The Impulse Function in Electric Network Theory. 
M. B. Reed, Sundaram Seshu, University of Ilinois 

Pulse R of Nonli Circuits. G. I. Cohn, 
Illinois Institute of Technology; Bernard Saltzherg, 
American Machine and Foundry Company 


All-Pass Amplifier. 
America 





H. J. Woll, Radio Corporation of 


A Technique for Solving Certain Networks Containing 
a Nonlinear Element. W. L. Hughes, Iowa State 
College 


9:30 a.m. 


An Ocean-Wave Power Spectrum Analyzer. 
Chang, New York University 


Direct Reading Probability Distribution Meter. 
H. L. Davis, Captain, United States Air Force; G. R. 
Cooper, Purdue University 


Instrumentation I 
S. §. L. 


An Instrument for the Precise Comparison of Imped- 
ance and Dissipation Factor. M.C. Holtje, H. P. Hall, 
I. G. Easton, General Radio Company 


A New Sweep for Displaying the True Parameters of a 
Network. R. W. Sonnenfeldi, Radio Corporation of 
America 


9:30 a.m. Management of Small Re- 
search and Development Organizations 
Program prepared in co-operation with the IRE Profes- 
sional Group on Engineering Management 


we 2. 7 
in E 





Engineering 
Reid, Jr., ACF Electronics 


The Electronic Aspects of the Canadian Sorting-of- 
Mail System. M. Levy, Post Office Department, 
Ottawa, Ont., Canada 


Wednesday, October 6 


9:30 a.m. Electronics Circuits 





Engineering \ tin aG 
R. E. a Motorola, Inc. 


Management of a Small R h and Devel t 
Organization. G. L. Davies, The Davies Laboratories, 


Inc. 

Opportunities Pr d to an Engi by a Small 
Research and Development Organization With Good 
Management. Arthur Maciszewski, ARF Products, Inc. 








9:30 a.m. Radar and Navigation 


Oc y and El Meet at the Surface of 
the Sea. A. H. Schooley, Naval Research Laboratory 


Radar Interference Caused by Atmospheric Reflec- 

tions. George Opdycke, Peter Kennedy, Westinghouse Elec- 

tric Corporation 

An MTI Evaluator. 

ments Laboratory, Inc. 

Subminiature Air-borne Communications and Naviga- 
P.D 


tion Eq Rockwell, Bendix Radio Divi- 
sion 





J. R. Wilkerson, Airborne Instru- 





12:30 p.m. Luncheon 


Address: “The Importance of Technical Symposia,” by 
Dr. A. N. Goldsmith 


2:30 p.m. Television 


A New Method of Eliminating the Transient Distor- 
tion Associated With Vestigial Sideband Systems of 
Tr T. Murakami, R. W. Sonnenfeldt, Radio 
Corporation of America 





A Linear Color Television Receiver. 
Westinghouse Electric Corporation 


Cathode-Ray-Tube Deflection System Using Transis- 
tors. J. W. Taylor, Jr., T. M. Moore, Westinghouse 
Electric Corporation 


C. H. Jones, 


2:30 p.m. Electron Tubes 


Characteristics and Structural Features of Develop- 
mental Low-Noise Traveling-Wave Tubes for S- and 
C-Band Operation. P. R. Wakefield, Radio Corpora- 


tion of America 


New Developments in the Raytheon Recording Stor- 
age Tube. &. C. Hergenrother, A. Luftman, C. Sawyer, 
Raytheon Manufacturing Company 


A Closed Form for the Transit Time of Electrons With 
Initial Velocities Traveling Between Two Paralle 
Plane Electrodes. M. Javid, Illinois Institute of Tech- 
nology 


The Transient Conduction of Current in Very-Low- 


Pressure Xenon-Filled Hot-Cathode Diodes. J. C. 
Schuder, Purdue University 


2:30 p.m. 


Measurement of Dielectric Absorption in Quality 
Capacitors Required for High-Accuracy RC Timing 
Circuits. H. E. Ruehlemann, U.S. Naval Ordnance 
Laboratory 


Coating Thickness Measurements Using Pulsed Eddy 
Currents. D. L. Waidelich, Argonne National Labora- 
tory 


Instrumentation II 


Improved Electronics Apparatus for Measuring 
Deception-Induced Physiological Changes. H. J. 
Dana, C. C. Barnett, D. R. Denison, State College of 
Washington 


Broadband A ic A 
Microwave Frequencies. 
Sperry Gyroscope Company 


Recorders for 
R. E. Henning, H. W. Hunt, 





2:30 p.m. Computers 


A Formal Procedure for the Logical Design of an 
Optimum Counter. Bernard Cohen, Raytheon Manu- 
facturing Company 


Accuracy and Speed in Analogue Computer Dividing 
Circuits. C. D. Morrill, Goodyear Aircraft Corpora- 
tion 


Electromechanical Analogue Simulates Transient 
Phenomena and Governor Action in 10-Kc Network 
Analyzer Generators. C. M. Davis, Iowa State 
College 


El ic Filter for High-Voltage Power Supplies. 
Victor Wouk, Beta Electric Corporation 

Integrating Amplifier. R. N. Close, Airborne Instru- 
ments Laboratory, Inc. 

A New High-Quality Audio-Amplifier Output Circuit. 
D. J. Tomeik, A. M. Wiggins, Electro-Voice, Inc. 


Universal Power Supplies for Vehicular Radio. Ken 
Backman, Motorola, Inc. 





9:30a.m. Solid-State Devices and Circuits 


Power Gain of a Dielectric Amplifier. Stanley Zisk, 
U.S. Naval Ordnance Laboratory 


A New Microwave Detector Using a Cadmium Sulfide 
Thin-Film. Gene Strull, Northwestern University 


Voltage Punch-Through and Its Effect on the Maxi- 
mum Operating Voltages for Junction Transistors. 
H. Schenkel, H. Statz, Raytheon Manufacturing Company 


A Single-Junction Transistor Bistable Flip-Flop Circuit. 
W. D, Rowe, Westinghouse Electric Corporation 


Design Considerati of Junction Transistors at 
Higher Frequencies, Based Upon an Accurate Equiva- 
lent Circuit. Ernst Guillemin, Massachusetts Institute 
of Technology; Herman Statz, Robert Pucel, Raytheon 
Manufacturing Company 


9:30 a.m. 


Coaxial Omnidirectional Slot Antenna Arrays. S. /. 
Cohn, A. J. Hoehn, Armour Research Foundation; G. /. 
Cohn, Ulinois Institute of Technology 


Excitation of Vehicles as Radiators in the Medium- 
Frequency Range. [. J. Stampalia, Stanford Research 
Institute 


Microwave Images. J. R. Patty, E. H. Hurlburt, U.S. 
Naval Ordnance Laboratory 





Antennas 


A Magnetic Radio Compass Antenna Having Zero 
Drag. Alfred Hemphill, Bendix Radio Division 


12:30 p.m. 
Address: Dr. J. W. McRae, president, Sandia Corp. 


2:30 p.m. Electron Tube Reliability 


Program prepared in co-operation with the AIEE Sub- 
committee on Electron Tubes of the Committee on 
Electronics 


Development of the Premium Triode RCA-6J4-WA. 
G. W. Barclay, Radio Corporation of America 


Luncheon 


Vacuum-Tube Reliability in the Univac. L. D. 


Wilson, Remington Rand, Inc. 

Experience With Tube Reliability in the Industrial 
Control Field. £. H. Dinger, General Electric Company 
Reliable Voltage Regulator Tube. 2. E. Lynch, CBS- 
Hytron 


Factors Affecting Tube Life in Present-Day Military 
Applications. J. R. Garfola, Aeronautical Radio, Inc. 


2:30 p.m. Servomechanism and Control 


An Appraisal of Nonlinearities in Servomechanisms. 
D.C. McDonald, Cook Research Laboratories. 


A New Simple General Criterion for Determining the 
Stability of Servomechanisms. 7. J. Higgins, E. M. 
Michalak, University of Wisconsin 


Additions to Sampled-Data Theory. G. V. Lago, 
University of Missouri 


A Simplification of Aircraft Automatic Antenna Tun- 
ing. D. T. Geiser, Sprague Electric Company 
2:30 p.m. 


Low-Power Pulse Transformers Utilizing Ferrites. 
Michael Geroulo, Lawrence Hobson, Sprague Electric Co. 


Materials and Components 


A Wide-Band High-Frequency Transformer Using a 
Ferrite Core. 7. R. O’ Meara, University of Illinois 


Noise in C i Resistors. G. 7. Conrad, Jr., 
National Bureau of Standards 


Aut ic Production of Wafer Coil Inductive Com- 
ponents. A. Zack, T. Wroblewski, Sylvania Electric 
Products, Inc. 
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New Prize Rules for AIEE Papers 
Approved by Board of Directors 


The following rules for the award of prizes 
for AIEE papers were approved by the Board 
of Directors on June 24, 1954, superseding 
those previously in effect. 


INTRODUCTION 


In order to recognize and promote the 
contribution of meritorious papers, the AIEE 
has established a series of prizes which are 
available for annual award to members for 
outstanding papers presented at its meetings. 
All awards are optional, not obligatory, and 
it is expected that discriminating judgment 
will be made by each responsible committee. 
Each prize consists of a sum of money and/or 
a Certificate of Award. Appropriate recog- 
nition will be given in Electrical Engineering 
and the AIEE “Year Book.” 


PRIZES 


The following prizes are available each 
year: 


other coauthors must be members of a pro- 
fessional society of comparable standing. 
District, Section, and Branch prizes will be 
limited to papers, one of whose authors is 
resident or employed within the respective 
territory. 

All prizes will be awarded on the basis of 
papers presented during the administrative 
year, nominally August 1 to July 31. 


ENTRANCE REQUIREMENTS 


All Transactions papers will be considered 
for Division prizes without formal offering in 
competition. 

All papers outside Division jurisdiction 
will be considered for Institute award if sub- 
mitted in triplicate to the Institute Secretary 
before July 31 of the administrative year in 
which presented and accompanied by a 
written statement as to when and where 
presented. 

All Student papers which have won a prize 





Institute 


Class 
(a). Each Division 
Communication 
General Application 
Industry 
Power 
Science and Electronics 
(6). Paper outside Division 
jurisdiction 
(c). Best Student paper 


District 
Class 
(a). Best paper, any class 
(6). Best paper presented by 
undergraduate Student 
member in District 
competition 


Section 


for each winner. 
Branch (Undergraduate) 


(a). Best paper 





First Prize 
$100 and certificate 


$100 and certificate 


$100 and certificate 


First Prize 
$75 and certificate 
$25 and certificate 


Class First Prize 

$10 and certificate plus an allow- 
ance of 13 cents per mile one way 
for 800 miles or less and 10 cents 
per mile one way for remaining 
distance to the District Student 
prize paper competition 


Additional Prize 
Certificate (In special cases addi- 
tional certificates may be 
awarded at the discretion of 
the Committee on Prize Awards 
for Institute papers.) 


None 
Certificate 
Additional Prize 


$50 and certificate 
Certificate 


$100 to be divided at the discretion of the Section, with a maximum of $50 for any one prize, and certificate 


Additional Prize 
Certificate 








Any monetary prize will be divided be- 
tween coauthors and each will receive a cer- 
tificate. Certificates and checks for awards 
are prepared at Headquarters under the 
cognizance of the Committee on Prize 
Awards. Equivalent gift may be substituted 
for the monetary prize. 


ELIGIBILITY 


To be eligible for an award a paper must 
have been presented at a qualified technical 
meeting of the AIEE (Winter, Summer, Fall, 
or Pacific General Meeting; District meet- 
ing; Special Technical Conference; Sec- 
tion, technical group, or Subsection meeting; 
or Branch meeting). Only Transactions 
papers shall be eligible for Division prize 
awards. AIEE committee and subcom- 
mittee reports are not eligible for prizes. 

To be eligible for any award, the author, or 
at least one coauthor, of a paper must be a 
member (any grade) of the Institute and the 
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in Branch or District Student competition 
will be considered for Institute award if sub- 
mitted in triplicate to the Institute Secretary 
before July 1 of the administrative year in 
which presented and accompanied by a writ- 
ten statement as to when and where pre- 
sented. 

All Transactions papers will be considered 
for District prizes without formal offering in 
competition. In addition, all papers pre- 
sented at qualified meetings will be con- 
sidered for District award if submitted in 
triplicate to the District Secretary before the 
end of the administrative year in which pre- 
sented and accompanied by a written state- 
ment as to when and where presented. The 
District Student Prize Paper competition is 
limited to papers which have received first 
prize in a Branch competition. 

When three or more papers are submitted 
to the respective secretaries for Section or 
Branch competition, arrangements shall be 
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made for presentation before the Section or 
Branch at a meeting set aside for that purpose 
and committees selected to judge each such 
contest. 


GENERAL INFORMATION 


Presentation of Awards 

Awards will be presented as follows: 
Institute prizes at the regular Winter General 
Meeting; District prizes at a meeting within 
the District or at some other meeting upon 
approval of the District Executive Com- 
mittee; Section prizes at Section meetings; 
and Branch prizes at Branch meetings. 


2. Competitive Presentation 

Prizes based on competitive presentation 
may be withheld whenever in the opinion of 
the responsible committee the number of 
papers is not sufficient to constitute a real 
competition. Such papers may be included 
in competition with those presented in the 
following year. 


BASIS OF GRADING 


Institute, District, and Section Papers 
The valuations which govern the grading 
of Institute, District, and Section papers for 
the purpose of awarding best paper prizes are 


Analysis of subject—15 per cent 

Logical presentation—15 per cent 

Originality—15 per cent 

Unit—15 per cent 

Value in electrical engineering field—40 per cent 
(Except in Section competition where value will be 
rated 20 per cent and oral presentation 20 per cent) 


2. Student Papers 

Since the objective of Student papers 
differs from that of other papers, a different 
basis of grading has been adopted. It is not 
the primary purpose of Student papers to 
contribute to the technical advancement of 
the profession; they should constitute a ve- 
hicle for the training and stimulation of 
future contributors to the profession. To this 
end greater emphasis has been placed on 
written presentation and the exercise of engi- 
neering thinking than on technical value. 


A. Written Presentation: 

Originality—13 per cent 

Survey of subject (analytical procedure)—10 per cent 
Importance—10 per cent 

Appropriateness—6 per cent 

Mode of Expression— 


(1). Logical organization of material for clarity, force- 
fulness, and interest. Appropriate headings are essen- 
tial. (7 per cent) 


(2). Concise and coherent expression of thoughts in 
good English and with proper choice of words. (7 per 
cent) 


(3). Effective and judicious use of pictorial and graphi- 
cal presentation. (7 per cent) 
Adequate introduction and closure—6 per cent 


B. Oral Presentation: 

Speaking technique—12 per cent 

Style (organization of material)—12 per cent 
Introduction and conclusion—5 per cent 
Discussion——5 per cent 


COMMITTEES ON PRIZE AWARDS 


Institute 
The Committee on Prize Awards is ap- 
pointed annually by the Institute President 
in accordance with the Bylaws. 


2. District 

The Committee on Award of District 
Prizes shall be appointed annually by the 
District Vice-President and shall consist of 
not less than three Members or Fellows of the 
Institute. Judges of oral presentation of Stu- 
dent papers need not be the same as judges of 





written presentation and they may include 
Associate or non-Institute members when 
necessary. 


3. Section 

The Committee on Award of Section Prizes 
shall be appointed annually by the Section 
chairman and shall consist of not less than 
three Associate Members, Members, or Fel- 
lows of the Institute. 


4. Branch 

The Committee on Award of Branch Prizes 
shall be appointed annually by the Student 
Counselor and shall consist of not less than 
three Associate Members, Members, or 
Fellows. When necessary, a non-Institute 
member may be selected. 
5. Division 

A Subcommittee on Prize Awards shall be 


appointed by each Division chairman at the 
beginning of the administretive year and 
shall consist of not less than three members of 
the Division. Recommendations for Di- 
vision prizes for papers presented during the 
administrative year shall be submitted by 
this subcommittee to the Committee on Prize 
Awards not later than September 1 of the 
following administrative year. 


EFFECTIVE DATE OF RULES 
These rules became effective with the ad- 
ministrative year beginning on August 1, 
1954. 
PROCEDURE FOR REVISION 


These rules for prize awards are subject to 
revision by the Board of Directors of the In- 
stitute. 


First Petroleum Industry Conference 
to Be Held at Tulsa, World Oil Capital 


The first AIEE Electrical Conference of 
the Petroleum Industry will take place in 
Tulsa, Okla., at the Mayo Hotel, September 
27-29, 1954. This 3-day technical confer- 
ence is under the sponsorship of the newly 
formed AIEE Petroleum Industry Committee 
with the Tulsa Section of the Institute acting 
as host. 

Latest developments in the use of electricity 
and electric equipment in the petroleum in- 
dustry will be covered in 19 technical papers 
to be presented by outstanding engineers. 
The purpose of the conference is to advance 
the art of electrical engineering and provide 
an interchange of electrical technology 
through an industry-wide coverage of appli- 
cations in oil and gas production, refining, 
transportation, and allied petro-chemical 
fields. The meeting will be open to all in- 
terested in the program, whether they be 
mechanical, petroleum, chemical, communi- 
cation, or electrical engineers, or men who 


are interested in operation or maintenance. 

The sessions on the first day will be devoted 
to refining subjects with two papers on gen- 
eral subjects being given that evening. Pipe- 
line subjects will be covered in the next day’s 
sessions and the production of gas and oil will 
be covered in the final sessions. 

Mayor L. C. Clark of Tulsa will welcome 
the visitors at the opening general session at 
which the keynote address will be given by 
Major A. N. Horne of the Texas-Empire 
Pipe Line Company. 

Governor Johnston Murray of Oklahoma, 
and honorary member of the Oklahoma 
Society of Professional Engineers, will be 
the guest speaker at a joint luncheon of the 
conference and the Tulsa Engineers Club on 
Monday. 

On Tuesday evening a Stag Fellowship 
and Social Hour is scheduled before the Stag 
Buffet banquet at which the major address 
will be by AIEE President A. C. Monteith; 


Air view of Tulsa with refineries in foreground 
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this will then be followed by entertainment. 

On Wednesday noon, a luncheon meeting 
of the officers and members of the AIEE 
Petroleum Industry Committee has been 
called by the chairman, J. Z. Linsenmeyer, 
for studying means to give more recognition 
to the needs of electrical engineers within the 
petroleum industry. Growing interest is 
expected to justify a continuing series of elec- 
trical conferences of petroleum-industry 
personnel annually rotating among AIEE 
Sections in the Southwest where there is the 
greatest interest in the subject. 

On Wednesday afternoon, inspection trips 
are scheduled for those who signed up in 
advance. The recently completed multi- 
million-dollar Stanolind Research Labora- 
tory in the Tulsa residential suburbs has 
offered guided tours to those interested. Bus 
transportation will be available at nominal 
rates. Here guests will see the latest scien- 
tific facilities and techniques employed in 
furthering exploration and production of oil 
and gas on land and sea. 

The entire facilities of the air-conditioned 
Mayo Hotel will be available for the confer- 
ence. Hotel reservations will be confirmed 
by the hotel after return of the pre-registra- 
tion form. Rates: single rooms, $6.50-7.00 
per day; room with twin beds, $9.00—12.00 
per day; parlor and 1-bedroom suite, 
$25.00 per day; and parlor and 2-bedroom 
suite, $30-50 per day. The registration fee 
is $3.00, payable in advance or when register- 
ing. Make registration checks payable to 
Dale H. Watt, Treasurer, Electrical Confer- 
ence of the Petroleum Industry. Tickets 
for the joint Conference-Engineers Club 
luncheon on Monday will be $1.35 and 
should be purchased in advance when 
registering. 

Tulsa, “The Oil Capital of the World,” 
offers many recreational facilities: among 
these are the Philbrook Art Center, Thomas 
Gilcrease Museum, Municipal Rose Garden, 
golfing and baseball, and a 25-minute drive 
takes you to the Will Rogers Memorial and 
Shrine at Claremore. Two large oil re- 
fineries are located at ‘Tulsa with the latest in 
modern equipment including the first 
platinum catalytic reforming unit in commer- 
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cial operation. Conducted tours will be 
arranged on a few hours’ notice. 
Policy-determining executives within the 
petroleum industry are being urged to send 
their key designing, operating, and mainte- 
nance personnel to this conference. Direct 
mailing of pre-registration forms, request for 
hotel accommodations, together with the 
complete program, has already been made. 
Anyone desiring to attend, who failed to re- 
ceive these forms, should write promptly for 
them to M. C. Callahan, Registration Chair- 
man, care of Gulf Refining Corpo- 





Program 


ration, Post Office Box 661, Tulsa 2, Okla. 

The chairman of the conference executive 
committee is W. H. Stueve and its vice-chair- 
man is V. J. Sittel. Chairmen of the 
operating committee are as follows: M. C. 
Callahan, registration and hotel arrange- 
ments; V. J. Sittel, reception; W. H. Stueve, 
technical program; W. F. Hildebrand, 
finance; D. H. Watt, treasurer; J. H. Elsloo, 
entertainment; G. R. Van Burkleo, inspec- 
tion trips and transportation; H. M. Furtney, 
publicity; R. D. Bennett, printing and pro- 
gram; D.L. Johnson, student participation. 





Petroleum Industry Conference. 


Monday, September 27 


10:00 a. m. 
eral Session. 


Opening Ceremony and Gen- 
Introductions. Welcome by Mayor L. C, Clark. 


Keynote Address, Major A. N, Horne, Texas-Empire 
Pipe Line Company 


11:00 a. m. 


Training of Maintenance Personnel at Socony- 
Vacuum Refinery, East St. Louis, il. A. J. Claes, 
Socony-Vacuum Oil Company 


12:00 noon. Joint Luncheon with Tulsa 
Engineers Club 


Address by Hon. Johnson Murray, Governor of Okla- 
homa 


2:00 p.m. 


Some Features of Power Systems for Oil Refineries. 
H. M. Stewart, Humble Oil and Refining Company 


Problems of Power Suppliers in Relation to Sales 
to Oil Industry Applicati Competiti and 
Facility Agreements, Contracts. 7. E. 
Oklahoma Gas and Electric Company 





Graham, 


Lightning Protection in Petroleum Refineries and 
Chemical Plants. J. V. Cundelan, E. C. Benjamin, 
M. W. Kellogg Company 


8:00 p.m. 


The Background, Intent, and Application of the 
Rules Contained in Article 500 of the National Elec- 
trical Code. C. M. Park, Mill Mutual Fire Prevention 
Bureau 


INustrated Lecture on Typical Explosion-Proof In- 
stallations. 2. B. West, Blaw-Knox Company, Chemi- 
cal Plants Division 


Tuesday, September 28 


9:30 a.m. 


Design of Automatic Pump Stations, Pressure Con- 
trol, Single Motor. Paul P. Plovanich, Service Pipe 
Line Company 

Application of Large A-C Motors and Control to 
Refineries and Pipe Lines. G. L. Oscarson, Electric 
Machinery Manufacturing Company 


Discussion of above paper by C. F. MacGinnis, Elliott 
Manufacturing Company 


Relation Between Speed Torque of Motors at Various 
Starting Inrush Currents and Speed Torque Rela- 
tion for Closed and Open Head Gate Valves. Benton 
Bejack, General Electric Company 


Uses of Radioactive Substances in the Petroleum 
Industry. William Jarzembski, Jarco Services Inc. 


2:00 p.m. 


The Use of Oil Circuit Breakers for Pipe-Line Pump 
Stations. H. A. Norberg, Nelson Electric Manufacturing 
Company 

Terminal Circuitry for Remote and Automatic Con- 
trol of Pipe-Line Pumping Stations. M. A. Hyde, 
W. A. Derr, Westinghouse Electric Corporation. 


Maintenance Control and Procedure for Electrified 
Pipe-Line Pumping Stations. &. M. Culver, Jr., 
Plantation Pipe Line Company 


6:00 p.m. 
Hour 


Stag Fellowship and Social 


Refreshments served 


7:00p.m. Stag Buffet Banquet 


Crystal Ball Room, Mayo Hotel 
Address by AIEE President A. C. Monteith 
Entertainment 


Wednesday, September 29 


9:00 a.m. 
Use of Electric Heating in Relation to Paraffin Prob- 
lems: G. A. Smith, Shell Oil Company 


Use of and Late Developments of Reda Submerged 
Pump Units. Joe Carle, Reda Pump Company 


Use of Electrodrill for Oil Well Drilling and/or Core 
Taking. 7. Sutton, Reda Pump Company 


Economic Aspects of Using Electric Power for Flood 
ing in Secondary Recovery of Oil-Producing Fields, 
J. R. Hatfield, Frank Beach, Cities Service Oil Company 


12:00 Noon. Luncheon for Members of 
Petroleum Industry Committee Only 
Afternoon Inspection Trips 


For those who signed up at time of registration 


2:30 p.m. 
Electric Equip Mai e Costs, Motor Con- 
trol for Indoor and Outdoor Applications. TJ. L. 
Scott, Phillips Petroleum Company 





Design of Distribution Systems for Lease Electri- 
fication. B. L. Moore, Humble Oil and Refining 
Company. 


All the foregoing are Conference Papers. Some 
papers may appear in Electrical Engineering or some may 
be approved later for publication in the bimonthly 
publications and Transactions. 
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EJC Initiates Program 
to Meet Nuclear Problems 


To meet “the pressing problems of nuclear 
engineering and the related sciences,” with 
particular interest in ‘‘industrial usefulness,” 
Engineers Joint Council (EJC) has an- 
nounced initial steps toward an organized 
program of confronting these problems 
‘authoritatively by a group of leading en- 
gineers.” 

In making the announcement, Thorndike 
Saville, president of the Council and dean of 
engineering at New York University, com- 
mented that “action by this powerful en- 
gineering group is further evidence that 
nuclear energy is well on the way to having 
important peacetime industrial usefulness.” 

An early invitation will be extended to the 
societies of physicists and chemists to join the 
engineers in planning a strong organization, 
it was reported by Warren L. McCabe, 
administrative dean at Brooklyn Polytechnic 
Institute, chairman of the EJC Committee 
on Recognition of Specialties in Engineering. 

Although organization of the new group is 
in its initial stages, a national convocation in 
1955 is contemplated for discussion of nu- 
clear development for industrial use. 

The announcement was as follows: 

“The pressing problems of nuclear en- 
gineering and the related sciences are to be 
dealt with authoritatively by a group of 
leading engineers. 

“In this announcement, Thorndike Saville, 
president of Engineers Joint Council, is 
joined by Daniel V. Terrell, president of the 
American Society of Civil Engineers; Leo F. 
Reinartz, president of the American Society 
of Mining and Metallurgical Engineers; 
Lewis K. Sillcox, president of The American 
Society of Mechanical Engineers; Alexander 
C. Monteith, president of the American 
Institute of Electrical Engineers; Chalmer 
G. Kirkbride, president of the American 
Institute of Chemical Engineers; Dale L. 
Maffitt, president of the American Water 
Works Association; William E. Blewett, Jr., 
president of the Society of Naval Architects 
and Marine Engineers, and Nathan W. 
Dougherty, president of the American Society 
for Engineering Education. Under the 
general policy of Engineers Joint Council to 
encourage the close co-operation of specialists 
in engineering, a strong joint agency will be 
set up to organize the co-operation of all 
engineering groups and related scientists to 
develop discussions of nuclear engineering 
subjects and to deal with the publication of 
worth-while papers and addresses. 

“The total membership of the federated 
societies known as Engineers Joint Council is 
about 170,000. The membership includes 
several thousand skilled engineers who are 
working on the critical problems of mining, 
processing, and the use of all the materials 
involved in the production of energy by 
fission. 

“Action by this powerful engineering 
group is further evidence that nuclear energy 
is well on the way to having important peace- 
time industrial usefulness.” 

As to the likelihood of an invitation to 
others to join the group, Dean McCabe said: 

“*We agree as to the desirability of bringing 
in the physicists, chemists, and perhaps other 
related groups, but at the moment our 
responsibility is largely in the engineering 
field.” 
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Fall General Meeting in Chicago 


to Feature Wide Range of Subjects 


The Morrison Hotel in Chicago, Ill., the 
center of one of the greatest diversified in- 
dustrial areas in the world, will be the scene 
of the AIEE Fall General Meeting, October 
11-15, at which a broad technical program 
covering the five divisions of the Institute 
will be assured. 


TECHNICAL SUBJECTS 


Special attention will be given to the air 
transportation industry with eight sessions 
being planned around that subject. Forty- 
five additional sessions are being organized 
in the five technical divisions of the Institute. 
The Power Division committees now engaged 
in this planning are those on Carrier Current, 
Insulated Conductors, Power Generation, 
Protective Devices, Relays, Rotating Ma- 
chinery, Switchgear, System Engineering, 
Transforms, and Transmission and Distri- 
bution. 

In the Science and Electronics Division, 
the Committees on Computing Devices, In- 
struments and Measurements, Electronics, 
Basic Sciences, Magnetic Amplifiers, and 
Nucleonics are represented. Six sessions are 
also scheduled by the Communications 
Division Committees on Communication 
Switching Systems, Radio and Wire Com- 
munication Systems, and Television and 
Aural Broadcasting. 

In the Industry and General Applications 
Divisions the following committees will 
sponsor programs: Chemical, Electrochem- 
ical and Electrothermal Applications, Feed- 
back Control Systems, Industrial Control, 
Mining and Metal Industry, Industrial 
Power Systems, Air Transportation, Land 
Transportation, and Metallic Rectifiers. 
Sessions are also being organized by three 
general committees of the Institute: Educa- 
tion, Safety, and Management. 

Plans have been completed for inspection 


trips to utility plants, steel mills, manufactur- 
ing centers, and research institutes during the 
5-day convention which begins Monday, 
October 11. 

Members of the AIEE attending this meet- 
ing will also be interested in the Golden 
Jubilee Celebration of Eta Kappa Nu. This 
year is the 50th anniversary of the founding 
of Eta Kappa Nu Association, the electrical 
engineering honor society. To commem- 
orate it a Golden Jubilee Celebration will be 
held on the University of Illinois campus at 
Urbana, the weekend of October 15 and 16, 
with most of the activity on Saturday. 
Since Urbana is only a few hours from 
Chicago, this will give members an oppor- 
tunity to attend the many scheduled events 
that will be of interest not only to them but 
also to their families. Additional informa- 
tion on this program can be obtained by 
writing to Professor D. S. Babb, 155 Elec- 
trical Engineering Building, University of 
Illinois, Urbana, II. 


SMOKER 


Entertainment events will include a 
smoker on Tuesday evening, October 12, 
in the Morrison Hotel. A dinner and a 
program of entertainment has been planned, 
to be preceded by a hospitality hour. 

Requests for tickets should be addressed 
to J. A. Romano, c/o Delta-Star Electric 
Company, 2437 Fulton Street, Chicago 12, 
Ill., and all requests should be accompanied 
by a remittance to ensure a reservation. 
The price is $10.00 per ticket. 


INSPECTION TRIPS 


Inspection trips will include the Haw- 
thorne plant of the Western Electric Com- 
pany, where more than half of the world’s 
telephones have been made; the Ridgeland 
Station and Jefferson Substation of the 


Aerial view of Delta-Star Electric Division of H. K. Porter Company which will be visited 
by members attending the Fall General Meeting 
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Commonwealth Edison Company; Delta- 
Star Electric Division of H. K. Porter Com- 
pany; Rauland Corporation; Institutes for 
Basic Research at the University of Chicago; 
The South Chicago plant of Republic Steel 
Corporation, and Motorola, Inc. 


Hawthorne Plant. This is the oldest of the 
Western Electric Company manufacturing 
plants, starting in 1905 in the midst of what 
was then surrounding prairie. Since that 
time it has become one of the largest in- 
dustries in the area; its tower, its smoke 
stack, its huge neon sign, “Maker of Bell 
Telephones,” are landmarks known to 
thousands. Nearly 20,000 people now are 
employed in the plant. 

Hawthorne’s main products are: panel, 
step-by-step, and cross-bar central office 
equipment, lead-covered and Alpeth ex- 
change cable, copper line wire, loading coils, 
message registers, automatic message ac- 
counting equipment, steel wire and strand, 
pole line hardware, apparatus cabinets, 
power boards and fuse panels, keys, jacks, 
and heat coils. 

The plant covers 128 acres of ground and 
over 4,000,000 square feet of floor space, 
and has its own telephone exchange, library, 
stores, power plant, police and fire depart- 
ments, and restaurants. 


Delta-Star Electric Division. A manufacturer 
of high-tension electric switching equipment, 
heavy-duty metal-enclosed bus runs, outdoor 
substations, and allied equipment, the com- 
pany was founded in 1908 and has been located 
at the present address since 1912. Its capital 
stock was purchased in 1950 by the H. K. 
Porter Company. 

The main office and factory in Chicago 
include a steel fabricating shop, sheet metal 
shop, galvanizing machine shop, switch 
assembly, and laboratory. Production ma- 
chinery consists essentially of metal cutting, 
forming, drilling, tapping, welding, and heat- 
treating equipment. Principal equipment 
includes nonautomatic screw machines, 
engine lathes, milling machines, drill presses, 
grinders, welders, shapers, and hydraulic 
presses up to 700-ton size. Laboratory and 
test facilities include: a 1,000,000-volt im- 
pulse generator, a 500,000-volt 60-cycle 
transformer bank for dielectric tests, 7,000- 
and 12,000-ampere 3-phase 60-cycle trans- 
former banks for conducting heat-run tests, 
a 50,000-pound mechanical testing machine, 
transformers for short-time current testing at 
values up to 100,000 rms ampere, and an ice 
chest for simulating ice conditions on out- 
door switches. All items manufactured by 
Delta-Star are repetitive and tooling is 
designed for component parts in economical 
proportion to the quantities to be produced. 


Motorola, Inc. Motorola is one of the 
world’s largest radio manufacturers, a leader 
in the manufacture of 2-way radio communi- 
cations equipment, and one of the big four 
television set producers. This plant is 
unique because of its astonishing growth. 
At the start of World War II, Motorola was 
occupying 185,000 square feet of plant area 
in Chicago. Today it occupies over a 
million square feet. _ It is the world’s largest 
independent manufacturer of automobile 
radios. 


Ridgeland Station. The newest and most 


modern of the 11 electric generating plants 
of the Commonwealth Edison Company 
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serving Chicago and northern Illinois, the 
station is located on the Illinois Waterway 
which provides large amounts of water for 
condensing purposes and which also provides 
for the delivery of coal by barge. The 
station will have an ultimate generating 
capacity of 600,000 kw. Of particular 
interest at Ridgeland are the cyclone furnaces 
with which the boiler furnaces are equipped. 
Each boiler has four of these furnaces, which 
together consume approximately 750 tons of 
coal daily. 

The almost limitless reserves of coal in 
central Illinois and the excellent transporta- 
tion facilities provided at Ridgeland have 
made it possible to provide Ridgeland with 


wn®, 


Production line at Motorola, Inc., which 
will be inspected during the Fall Meeting 


perhaps the largest coal storage pile in the 
Middle West. At present space is provided 
for a reserve stockpile of coal of 900,000 
tons. 


Republic Steel. The visit to the Republic 
Steel Company plant at South Chicago will 
provide members with an opportunity to see 
the complete steel-making operation in a 
single plant. Republic is the world’s largest 
producer of electric furnace steel, about half 
of which is made in nine furnaces at the 
Chicago plant. Incidentally, this plant is 
one of the largest users of Commonwealth 
Edison power. 

At the Institutes for Basic Research of the 
University of Chicago, which includes the 
Institute for Nuclear Studies and the Institute 
for the Study of Metals, visiting members will 
see, among other things, the 450-million- 
electron-volt cyclotron, the 100-million- 
electron-volt betatron, and the low-tempera- 
ture laboratory. 


Rauland, The Rauland Corporation is of 
interest in that it has facilities for the mass 
production of television tubes, as well as 
many other special tubes and advanced elec- 
tronic equipment. 


HOTEL RESERVATIONS 


As mentioned in the August issue (pp. 
745-6) the Hotel Arrangements Committee 
urges early requests for hotel reservations. 
Such requests should be addressed to Con- 
vention Department, Morrison Hotel, Madi- 
son and Clark Streets, Chicago 2, Ill. AIEE 
should be mentioned and a copy sent to G. 
L. Welch, Hotel Arrangements Committee, 
care of Westinghouse Electric Corporation, 
Merchandise Mart, Chicago 54, IIl. 


SEPTEMBER 1954 


Additional Names Announced 
to List of Members for Life 


Membership for life is granted by the 
AIEE to members who either have paid 
annual dues for 35 years, or have reached the 
age of 70 and paid dues for 30 years. A list 
of those who have become Members for Life 
as of May 1, 1954, are 


Allen, A. J. 
Amy, E. V. 
Anderson, I. 
Anderson, S. H 


Anthony, A. W., Ji. 


Arnett, W. W., Ji. 
Bacon, V. R. 
Bailey, E. H. 
Baker, W. R. G. 
Ball, F. L. 

Barret, C. E. 
Barry, R. L. 
Bauer, J. H. 
Baxter, C. W. 
Bean, L. P. R. 


Beerstecher, L. H. C. 


Bindshedler, T. S. 
Boissonnault, F. L. 
Bower, G. W. 
Brentlinger, C. M. 
Brown, S. K. 
Brownell, F. A. 
Button, H. W. 
Callahan, E. S. 
Campbell, A. B. 
Campbell, T. C. 
Cannady, N. E. 
Carson, R. B. 
Casal, F. M., Jr. 
Chadbourn, R. W. 
Chamberlain, R. F. 
Champ, C. A. 
Chapman, F. E. 
Charley, R. M. 
Clark, A. B. 
Clark, J. A. 
Clem, J. E. 
Cockaday, L. M. 
Cole, E. R. 

Cole, H. 

Coley, W. R. 
Collison, G. C. 
Condon, E. J., Jr. 
Conley, B. L. 
Cook, S. S. 
Cooley, C. H. 
Cooper, M. D. 
Corwith, H. P. 
Craft, F. M. 
Davidson, J. 
Davidson, R. J. 
Davis, A. H., Jr. 
Davis, A. P. 
Degen, F. I. 
Del’Homme, L. K 
Demarest, C. S. 
Doan, G. H. 
Dorfman, L. O. 
Doughty, W. E. 
Dow, W. G. 
Dressner, V. D. 
Eastham, M. 
Edsall, W. S. 
Elliott, H. F. 
Eriksson, K. E. G. 
Evelev, Y. 

Ewart, F. E. 

Fall, C. B. 

Farrer, H. E. 
Fitts, J. A. 

Floyd, G. D. 
Foote, J. H. 
Ford, F. R. 
Foster, T. 

Frantz, L. T. 
Frick, C. W. 
Funk, F. W. 
Gaither, R. H. 
Glines, R. B. 


Goldhammer, M. H. 


Granfield, T. H. 
Grondahl, L. O. 
Grover, L. E. 
Hamilton, R. F, 
Harrison, H. C. 
Harrison, L. S. 
Harvey, H. F., Jr. 
Hastings, N. H. 
Heinrich, W. A. 


Hopkins, Raymond A. 
Hotopp, A. H , Jr. 


Howe, J. A. 


Huntington, M. B. 


Hutchison, W. M. 
James, L. H. 
Johnson, J. H. 
Johnstone, D. M. 
Jump, G. H. 
Karuven, M. 
Keene, A. D. 
Keesling, H. G. 
Kerschner, E. 
Kniskern, F. B. 
Knotts, C. L. 
Kranz, H. E. 
Kusner, L. 
Landwehr, J. H. 
Lane, F. A. 
Lange, E. O. 


Langstaff, H. A. P. 


Lansil, C. E. 
Leggett, J. M 
Lippincott, D. K. 
Long, M. B. 
Loomis, E. W. 
Lowry, H. H. 
Martindale, R. 
Maxstadt, F. W. 
McNaught, R. P. 
Menke, O. H. 
Meyer, H. W, 
Milbyer, J. H. 
Miller, C, E. 
Miller, J. H 
Moore, J. H. 
Moore, S. E. 
Narayan, S. 
Neal, G. A. 
Newcomb, T. 
Noble, P. O. 
Norris, F. W. 
Oswald, A. A. 
Parrott, D. F 
Paterson, A. J. 
Pearl, A. S 
Pierce, N. C. 
Pierce, R. E 
Platt, C. J.. Ir. 
Plumb, H. H. 
Polstrock, L. B 
Pool, R. Y. 
Poole, F. L. 
Potter, C. P. 
Price, G. F. 
Putnam, R. E. A. 
Rinker, R. L. 
Roe, R. C. 

Rose, A. F 
Russell, S. P. 
Sadler, E. K. 
Salsbury, R. J. 
Sanderson, W. D. 
Schwenk, A. B. 
Seeley, A. P. 
Seeley, W. J. 
Seelye, H. P. 
Semrad, C. A. 
Shackleton, S. P. 
Shaw, J. S. 
Siegmund, H. O. 
Sinelnick, H. B. 
Slocum, H. R. 
Smeloff, N. 
Smith, H. L. 
Smith, J. J. 
Smith, W. R. 
Spencer, M. C. 
Steinmayer, A. G. 
Stetler, F. E. 
Stickney, H. R. 
Storrow, J. J. 
Streiff, A. 
Swenson, G. W. 
Terry, C. A. 
Thalheimer, J. J. 
Tompkins, F. N. 
Tykociner, J. T. 
Vernam, G. S. 
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Vilstrup, A. 
Waldinger, H. 
Watson, E. F. 
Way, D. D. 
Wells, W. E. 
Weppler, H. S. 
Werner, H. G. 
Wheelock, F. O. 
Whitmore, C. 
Williamson, A. G. 
Winterer, H. K. 
Withington, S. 
Wyckoff, H. J. 
Young, R. L. 
Yountz, J. P. 


AIEE to Participate 
in Instrument Congress 


The AIEE Committee on Instruments and 
Measurements will sponsor two sessions at the 
First International Instrument Congress and 
Exposition to be held at the Commercial 
Museum and Convention Hall in Phila- 
delphia, Pa., September 13-24, 1954. The 
congress will run concurrently with the Ninth 
Annual Meeting of the Instrument Society of 
America (ISA) in co-operation with a num- 
ber of technical societies, including the 
AIEE. 

Members of participating societies can at- 
tend all technical sessions without payment 
ofa fee. The exhibit, which will feature some 
450 domestic and foreign exhibitors, is free. 
It will run from September 15 to 21. 

Of interest to AIEE members might be the 
Analytical Instrument Clinic, a lecture and 
demonstration course on the latest and most 
advanced analytical instruments, to be held 
September 13-15. Registration forms may 
be obtained from Dr. Alex H. Peterson, 
Mellon Institute, 4400 Fifth Avenue, Pitts- 
burgh 13, Pa. Also, the ISA Instrument 
Maintenance Clinic, to begin on Friday, 
September 17, for a total of nine 2-hour 
sessions, will offer instruction in maintenance 
of various basic types of instruments. It is 
open to members of the co-operating societies 
without charge but advance registration is 
requested, through P. V. Jones, Jr., Manager, 
Instrument Society of America, 1319 Alle- 
gheny Avenue, Pittsburgh 33, Pa. 

A joint luncheon of the AIEE Instruments 
and Measurements Committee with The 
American Society of Mechanical Engineers 
and the American Institute of Physics will be 
held on Tuesday, September 14. All reserva- 
tions must be made by the evening of Sep- 
tember 13. 

The AIEE-sponsored sessions at the con- 
gress will be as follows: 


Thursday, September 16 


9:30 a. m. 

Sheet and Plated-Metal Measure ments With a Phase- 
Angle-Type Probe. W. A. Yates, J. L. Queen 

The Quasi-Peak Voltmeter. C. W. Frick 


Thickness Gauge for Diclectric Materials. W. W. 
Woods 


A Survey of Noncontacting Vibration Pickups Using 
Electric Fields. H.F. Clarke 


2:30 p.m. 


A Tungsten Resistance Thermometer. F. 2. Sias, 
J. R. Maslntyre, A. Hansen 


A Simplified Standard Cell Comparator, J. H. Miller 


A New 12-Element Automatic Oscillograpk and Appli- 
cations on the Bonneville Power Systems. C. M 
Hathaway, W. L. Davis, J. R. Curtin 


An Air-borne Temperature Indicator. W. R. Clark, 
W.G. Amey, G. C. Mergner 
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Spokane Section Installs Chairman 


The retiring chair- 
man of the AIEE 
Spokane Section, 
Charles Uhden 
(right), Kaiser Alu- 
minum and Chem- 
ical Corporation, 
hands the gavel to 
the incoming 
chairman, H. C. 
Martindale, West- 
inghouse Electric 
Corporation, dur- 
ing the installa- 
tion of officers at 
the annual dinner- 
dance meeting. 
The Section re- 
ports a successful 
first year for its 
Wenatchee Sub- 
section, high- 


lighted by a field trip to the new Moses Lake sugar refinery of the U. and I. 
Sugar Refining Company 





Information Theory Symposium 
to Be Jointly Sponsored at MIT 


The 1954 Symposium on Information 
Theory will be held at the Massachusetts In- 
stitute of Technology (MIT), Cambridge, 
Mass., September 15-17. This symposium 
is sponsored by AIEE, Research Laboratory 
of Electronics at MIT, Institute of Radio 
Engineers (IRE), the International Scientific 
Radio Union (URSI), the Office of Naval 
Research, the Air Research and Develop- 
ment Command, and the Signal Corps Engi- 
neering Laboratories. 

Seventeen papers will be presented, report- 
ing new results and applications of informa- 
tion theory in the areas of detection, predic- 
tion, organization, coding, and retrieval of 
information. Authors have been instructed 
to minimize the review and tutorial content 
of their papers on the assumption that those 
attending the symposium will be familiar 
with information theory. 

A banquet will be held at the MIT 
Faculty Club on Thursday evening, Septem- 
ber 16, the cost of which will be $3.50. 

Transactions of the symposium will be 
published in advance and the cost is $5.00 to 
AIEE and IRE members and $10.00 to non- 
members. 

For registration, Transactions order form, 
etc., write to Professor R. M. Fano, Room 
20 A 118, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass. 





Wednesday, September 15 
9:00 a.m. Registration 

9:45 a.m. Opening Remarks 

R. M. Fano, Research Laboratory of Electronics, MIT 
10:00 a.m. Coding I 

Chairman: J. B. Wiesner, Research Laboratory of Elec- 


tronics, MIT 
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Some New Basic Results in Information Theory. 
A, Feinstein 
Binary Coding. M. J. E. Golay 


Error-Free Coding. P. Elias 


2:00 p.m. Coding I 
W. G. Tuller, Malpar, Inc. 


A Class of Multiple-Error Correcting Codes and the 
Decoding Scheme. /. S. Reed 


Coding for Fixed Data Rate Systems. 
M. Balser 


Chairman: 
R. A. Silverman, 


Thursday, September 16 


9:30 a.m. Information and Organization 


Chairman: B. McMillan, Bell Telephone Laboratories 
J. Rothstein 


An Information-Theoretic Model of Organizations. 
M. Kochen 

Simulation of Self-Organizing Systems by Digital 
Computer. B. G. Farley, W. A, Clark 


Information, Organization and Systems. 


2:00 p.m. Analysis and Retrieval of In- 
formation 


Chairman: L. A. deRosa, Federal Telecommunications 
Laboratories 


A Study of Ergodicity and Redundancy Based on 
Intersymbol Correlation of Finite Range. S. Watanabe 
Multivariate Information Transmission. W. J. McGill 
Choice and Coding in Information Retrieval Systems. 
C. N. Mooers 


7:00 p.m. Banquet 


Dr. Norbert Wiener, after-dinner speaker 


Friday, September 17 


9:30 a.m. Detection and Prediction I 


Chairman: E. Weber, Polytechnic Institute of Brooklyn 


Modern Statistical Approaches to Reception in Com- 
munication Theory. D. Van Meter, D. Middleton 


A Nonlinear Prediction Theory. 2. F. Drenick 


The Detection of Signals Perturbed by Scatter and 
Noise. R. Price 
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Detection and Prediction II 
L. G. Abraham, Bell Telephone Labora- 


2:00 p.m. 


Chairman: 
tories 

The Theory of Signal Detectability. 
T. G. Birdsal, W. C. Fox 


The Human Use of Information. I—Signal Detection 
for the Case of the Signal Known Exactly. W. P. 
Tanner, Jr., W. A. Swets 


The Human Use of Information. I]—The Problem of 
Simulta Versus Ind dent Observation When 
There Is Uncertainty in One of the Signal Parameters. 
W. P. Tanner, Jr., R. Z. Norman 


W. W. Peterson, 








Lamme Medal Nominations Must 
Be Submitted by December 1 


Members of the Institute again are re- 
minded that they have an opportunity to 
submit nominations for the 1954 Lamme 
Medal. All nominations must be received 
not later than December 1, 1954. 

Details regarding qualifications for the 
award were published in the June 1954 issue 
of Electrical Engineering, page 566. 


Program Is Announced for 
1954 Machine Tool Conference 


The seventh annual AIEE Conference on 
Machine Tools will be held in Detroit, 
Mich., October 25-27, 1954, under the direc- 
tion of Kurt O. Tech, chairman of the AIEE 
Machine Tool Subcommittee. Head- 
quarters for the conference will be at the 
Statler Hotel. 

The threefold theme of the conference will 
deal with automation, maintenance, and 
future trends in the machine tool industry. 
An excellent technical program has been ar- 
ranged featuring subjects of vital interest and 
speakers who are recognized authorities in 
their respective fields. A variety of interest- 
ing plant tours has also been arranged to 
round out the program. 

The banquet speaker will be Kenneth 
McFarland, educational director of the 
General Motors Corporation. The luncheon 
speaker will be Dr. Henry Gomberg, assistant 
director of the Michigan Memorial-Phoenix 
Project at the University of Michigan. 

Following is the program for the 3-day 
conference: 





Monday, October 25 


10:00 a.m. Registration 


1:30 p.m. Session I 


Chairman: E. E. Opel, National Automatic Tool Com- 
pany 

Automation Today. P. H. Alspach, General Electric 
Company 


Automation. R&R. E. Cross, The Cross Company 


Standard A and Inspecti Equip 
M. M. Arlin, Ariin Products, Inc. 


N. K. Conrad, Ford Motor 





Automation Maintenance. 
Company 
7:00 p.m. 
“The U in Industry,” by Kenneth McFarland, General 
Motors Corporation 


Banquet 
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Tuesday, October 26 


8:30 a.m. Plant Visits 
Ford Motor Company 
U. S. Rubber Company 


12:30 p.m. 


“Peacetime Applications and Implications of Atomic 
Energy,” by Dr. Henry Gomberg, University of Michi- 
gan 


Luncheon 


2:00 p.m. Session Il 
Chairman: F. L. Fisher, Allen-Bradley Company 


Techniques in Failure Prevention. J. H. Hosmer, 
Allis-Chalmers Manufacturing Company 


A Preventive Maintenance System and Its Execution. 
L. P. Randall, Sr,, General Motors Corporation 


Record Playback Control of a Hypro Skin Mill. H. £. 
Ankeney, Giddings and Lewis Machine Tool Company; 
J. L. Ducher, General Electric Company 


Wednesday, October 28 


9:00 a.m. Session III 


Chairman: 
poration 


E. L. Behringer, Micromatic Hone Cor- 
Project Tinkertoy. 


U.S. Navy motion picture 


Increasing Reliability of Industrial Electronic Con- 
trols, A. V. Wise, J..W. Picking, Reliance Electric and 
Engineering Company 


Electric Clutches—Panel: H. 8B. Siailings, 1-T-E Cir- 
cuit Breaker Company; J. B. Brown, Jr., Warner Elec- 
tric Brake and Clutch Company; W. G. Martin, Vickers 
Electric Division 


Plant Visits 


Detroit Transmission Division, General Motors Cor- 
poration 


1:00 p.m. 


Greenfield Village, Ford Motor Company 
Ex-Cell-O Corporation 





COMMITTEE 
ACTIVITIES 


Editor’s Note: This department has been created 
for the convenience of the various AIEE technical 
committees and will include brief news reports 
of committee activities. Items for this department, 
which should be as short as possible, should be 
forwarded to R. S. Gardner at AIEE Head- 
quarters, 33 West 39th Street, New York 18, N.Y. 


Note. Because of the changeover in com- 
mittee personnel, no items on committee ac- 
tivities are included in this issue. 


AIEE PERSONALITIES..... 


E. C. Starr (M’29, F’41), professor of elec- 
trical engineering, Oregon State College, 
Corvallis, has been appointed chief engineer, 
Bonneville Power Administration, Portland, 
Oreg. A native of Oregon, Mr. Starr re- 
ceived his bachelor of science degree in 1923 
and his electrical engineering degree in 1938 
from Oregon State College, and has taught 
there continuously since 1927. Prior to 
teaching at Corvallis, he took the graduate 
engineer course of the General Electric Com- 
pany and served for a year as a high-voltage 
engineer. Since 1939 Mr. Starr has served 
as consultant engineer for Bonneville Power 
Administration with particular reference to 
transmission economics, series- and shunt- 
capacitor applications, circuit-breaker ap- 
plications, high-voltage and system protec- 
tion practices, system stability, generator and 
synchronous condenser characteristics, nu- 
clear reactors for power production, and 


E, C. Starr 
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high-voltage transmission. During World 
War II, he served in the Office of Scientific 
Research and Development, being assigned 
to aircraft radio research. He is currently a 
consultant to the Reactor Development 
Division, U. S. Atomic Energy Commission. 
He was a civilian scientific observer at the 
Bikini atomic bomb tests in 1946. Mr. Starr 
is a member of the American Association for 
the Advancement of Science, Institute of 
Radio Engineers, Sigma Xi, Phi Kappa Phi, 
Sigma Tau, Eta Kappa Nu, and Tau Beta 
Pi. He has served on the following AIEE 
committees: Research (1941-43); Trans- 
mission and Distribution (1944-54); Basic 
Sciences (1951-54); and Sections (1953-54). 


G. C. Neff (M’16), president, Wisconsin 
Power and Light Company, Madison, re- 
tired August 1, 1954. He will continue as 


G. C. Neff 


Institute Activities 


chairman of the company’s board of direc- 
tors. A native of Milford, Ind., he joined the 
engineering firm of Meade and Seastone in 
1908, after graduation from Purdue Uni- 
versity. Later he became superintendent of 
the Kilbourn (Wis.) hydroelectric plant, and 
then general superintendent of the Wisconsin 
River Power Company which owned the 
Prairie du Sac hydroelectric plant. In 1924 
Mr. Neff was elected vice-president of the 
newly formed Wisconsin Power and Light 
Company. He was named president in 1933. 
Mr. Neff served as president of the Edison 
Electric Institute in 1946-47. In 1951 he was 
honored with a Distinguished Service Cita- 
tion from the University of Wisconsin, and in 
1952 received an honorary doctors degree 
from Purdue University. 


O. P. Cleaver (AM’36, M’48), chief, elec- 
trical engineering department, Corps of En- 
gineers’ Research and Development Labora- 
tories, Fort Belvoir, Va., has received an 
“outstanding” rating for exceptional per- 
formance of every phase of his work during 
1953. Through his efforts a program for the 
standardization of components of engine- 
generator sets was initiated. Mr. Cleaver 
also guided and directed notable achieve- 
ments in the field of illumination and was in- 
strumental in significant advancements made 
in mine detection and infrared programs. A 
native of Rowletts, Ky., Mr. Cleaver was 
graduated from Georgia Institute of Tech- 
nology in 1928 with a degree in electrical en- 
gineering and 2 years later received his 
masters degree from Yale University. A re- 
serve lieutenant colonel, Mr. Cleaver served 
with the Engineer Board (now Engineer Re- 
search and Development Laboratories) dur- 
ing World War II. He remained with the 
laboratories in a civilian capacity following 
his release from active duty in 1946, Mr. 
Cleaver is a fellow of the Illuminating Engi- 
neering Society and has served on the AIEE 
Committee on the Production and Applica- 
tion of Light (1940-42). 


D. B. Breedon (AM’51) and L. F. Stringer 
(AM’48), engineers at the East Pittsburgh, 
Pa., plant of Westinghouse Electric Corpora- 
tion, have been awarded the Benjamin 
Garver Lamme Graduate Scholarships for 
1954-55. Mr. Breedon intends to study for 
his doctorate in the field of computers and 
their application at Massachusetts Institute 
of Technology, Cambridge. He received his 
bachelor of electrical engineering degree in 
1948 from Ohio State University and his 
master of science in electrical engineering 
degree from Lllinois Institute of Technology 
in 1950. He joined Westinghouse in 1950 
and is a computer designer in the analytical 
section. Mr. Stringer was graduated in 1946 
from the University of Texas with a bachelor 
of science in electrical engineering degree. 
He received his masters degree from Cali- 
fornia Institute of Technology in 1947. He 
served 36 months with the U. S. Navy in 
World War II before joining Westinghouse 
in 1947. He iscurrently in industry engincer- 
ing. Mr. Stringer plans to study for his doc- 
torate at either Massachusetts Institute of 
Technology or the University of Pittsburgh in 
the field of engineering mathematics. He is 
serving on the AIEE Committee on Feed- 
back Control Systems (1953-54). 
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Alan Howard (AM ’28, M ’35), manager 
of engineering, medium steam _ turbine, 
generator, and gear department, General 
Electric Company, Lynn, Mass., has received 
the honorary degree of doctor of engineering 
from Purdue University. Mr. Howard was 
honored for his contributions to the design 
and development of turbines for aircraft, 
locomotives, power generation, and natural- 
gas pipe-line pumping. A native of Wash- 
ington, D. C., Mr. Howard received his 
bachelor of science degree from Purdue in 
1927. He joined General Electric that year 
and after 3 years of training in the advanced 
course in engineering, he was placed in 
charge of this training work. In 1935, he 
joined the Turbine Division, working on 
mercury and steam turbines, steam-electric 
locomotives, and in preliminary gas-turbine 
studies for 5 years. In the period from 1940 
to 1946 Mr. Howard was responsible for the 
design and development of the 7G-700, the 
world’s first aircraft gas turbine for propeller 
drive, and the 7G-780 jet unit. For this 
work he received the Coffin Award. In 
1946 Mr. Howard became engineer in 
charge of development of all General Elec- 
tric nonaircraft gas turbines. In 1951 he 
became general manager of the gas turbine 
department, Schenectady, N. Y., and in 
1952 attained the position of manager of the 
engineering department of the Turbine 
Division. On April 1, 1954, he was pro- 
moted to his current post. He is a member 
of The American Society of Mechanical 
Engineers and has served on the AIEE 
Committee on Education (1934-36). 


H. E. Turner (AM ’26, M ’41), vice- 
president and general manager, Ohio Power 
Company, Canton, has been named execu- 
tive vice-president, American Gas and Elec- 
tric Service Corporation, New York, N. Y. 
Mr, Turner, a native of Canada, was grad- 
uated from the University of Toronto in 
1924. He joined American Gas and Elec- 
tric in 1926 as an engineer. By 1934 he was 
assistant to the vice-president and chief 
engineer. In 1941 he was named assistant 
general manager of Ohio Power and was 
elevated to vice-president and _ general 
manager in 1946. One of the founders of 
the Ohio Electric Utility Institute, he served 
as its first president. He has served on the 
AIEE Committee on Protective Devices 
(1934-36). 


W. G. Claytor (AM 710, F °46, Member for 
Life), executive vice-president in charge of 
operations, American Gas and Electric 
Service Corporation, New York, N. Y., 
retired June 30, 1954. He will continue, 
however, as a member of the company’s 
board of directors and of the board’s execu- 
tive committee. Graduated from Virginia 
Polytechnic Institute in 1906, Mr. Claytor 
joined the engineering staff of the Roanoke 
(Va.) Railway and Electric Company. By 
1922 he was assistant general manager of the 
electric companies serving both Roanoke 
and Lynchburg, Va., owned by the American 
Electric Power Company. In 1923 he was 
named chief engineer of American Electric 
Power Company and 2 years later was 
appointed general manager. When Ameri- 
can Electric Power was acquired by Ameri- 
can Gas and Electric in 1926, Mr. Claytor 
was transferred to New York and named 
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operating vice-president of several of the 
operating subsidiaries. When the Service 
Corporation was formed in 1937 he was 
elected operating vice-president and director. 
He was elected vice-president of American 
Gas and Electric in 1943, a director in 1944, 
a member of the executive committee in 1951. 
He became executive vice-president of the 
Service Corporation in December 1953. 
He also is a vice-president and director of 
all American Gas and Electric operating 
companies as well as a number of other 
smaller subsidiaries. Mr. Claytor has 
served on the AIEE Board of Examiners 
(1951-52). 


A. N. Prentice (M ’45), assistant general 
manager, Ohio Power Company, Canton, 
has been named vice-president and general 
manager. Mr. Prentice was graduated from 
Case Institute of Technology and started 
with Ohio Power as an engineer in 1928. 
By 1934 he was assistant general meter 
superintendent, by 1937 general engineer, 
and by 1944 managerial assistant. He 
became assistant to the vice-president and 
general manager in 1949; assistant general 
manager of another American Gas and Elec- 
tric company, the Indiana and Michigan 
Electric Company, Fort Wayne, Ind., in 
1950, and assistant general manager of Ohio 
Power in October 1953. He is a director of 
Ohio Power and American Gas and Electric 
Service Corporation. 


John Gammell (AM ’38, M ’45), supervisor 
of sales training, Allis-Chalmers Manufac- 
turing Company, Milwaukee, Wis., has been 
appointed director of graduate training. 
Mr. Gammell came to Allis-Chalmers in 
1928 and was assigned to the company’s 
Philadelphia, Pa., office in 1934 as a sales 
representative. From 1941 to 1944 he was 
chief of the electrical equipment branch of 
the War Production Board, Washington, 
D. C., after which he returned to the 
Philadelphia office. He has been super- 
visor of sales training since 1949. Mr. 
Gammell is a member of The American 
Society of Mechanical Engineers and has 
served on the AIEE Committees on Transfers 
(1947-50) and General Industry Applica- 
tions (1949-50). 


OBITUARIES eeee 


Cornelius Godfrey Brennecke (AM °39, 
M °46, F °51), professor and head of the 
electrical engineering department, North 
Carolina State College, Raleigh, died 
August 2, 1954. Dr. Brennecke was born in 
New York, N. Y., August 29, 1906. He 
received his bachelors degree from Columbia 
and his doctorate from New York University 
in 1936. From 1936 to 1942 Dr. Brennecke 
served successively as instructor, assistant 
professor, and associate professor of electrical 
engineering, University of Toledo, Ohio. 
During 1941-42, he organized and directed 
the school for training technical aides for the 
U. S. Army Signal Corps. From 1942 to 
1945 he was associate professor of electrical 
engineering, Lehigh University, Bethlehem, 
Pa. Since 1945 he had been professor and 
head of the electrical engineering depart- 
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ment, North Carolina State College. In 
1949 he was appointed North Carolina 
State College representative on the Oak 
Ridge (Tenn.) Institute of Nuclear Studies. 
He was for 3 years a design engineer for the 
Radio Corporation of America and had done 
extensive research in such fields as conduc- 
tion of electricity through dielectrics and on 
electronic devices for increasing mining 
safety. Dr. Brennecke was a fellow of the 
Institute of Radio Engineers, and a member 
of the American Society for Engineering 
Education, Sigma Xi, Tau Beta Pi, and Eta 
Kappa Nu. He had served on the AIEE 
Committees on Basic Sciences (1953-54) and 
Education (1953-54). 


Albert Armstrong Nims (AM ’11, M ’28, 
F °53, Member for Life), electrical engineer- 
ing department, Union College, Schenectady 
N. Y., died recently. Mr. Nims was born in 
Montague, Mass., August 1, 1886, and was 
graduated from Worcester Polytechnic In- 
stitute in 1908 with a bachelor of science 
degree in electrical engineering. He re- 
ceived the electrical engineering degree from 
the same institution in 1911. Mr. Nims was 
design engineer for the Crocker Wheeler 
Company, Ampere, N. J., from 1912 to 1919. 
He was engineer-in-charge of design and 
construction for the Siemund Wenzel Elec- 
tric Welding Company, New York, N. Y., 
from 1919 to 1922. In 1908 he began his 
teaching career as part-time assistant in- 
structor at Worcester (Mass.) Polytechnic 
Institute; in 1917 he resumed his teaching of 
engineering as night school instructor at 
The Cooper Union, New York, N. Y. In 
1918 he began, as an evening instructor, his 
long engineering-teaching career at Newark 
(N. J.) Technical School and Newark College 
of Engineering. In 1922 he left industry for 
full-time teaching at Newark College of 
Engineering. He was made chairman of 
the electrical engineering department in 
1946, a post which he held until his retire- 
ment in 1952. Mr. Nims joined the staff of 
the department of electrical engineering at 
Union College early in 1953. He was a 
member of the American Society for En- 
gineering Education, Tau Beta Pi, and Sigma 
Xi. 


David Spencer Wegg (AM ’08, M ’20, 
Member for Life), engineer, Stone and 
Webster Engineering Corporation, Boston, 
Mass., died June 24, 1954. Mr. Wegg was 
born in Milwaukee, Wis., February 8, 1887, 
and graduated from Cornell University in 
1912. From 1905 to 1916 he worked with 
Telluride Power Company in Utah, Colo- 
rado, and Wyoming, holding positions from 
shiftman to assistant general manager of the 
Beaver River Power Company, a subsidiary. 
During World War I he was a civilian super- 
vising inspector, U. S. Army Ordnance 
Chicago, Lll., District Office. From 1920 to 
1925 he was engineer with Gilchrist and 
Company, Chicago, and from 1925 to 1928 
was assistant chief, Electrical Equipment 
Division, Bureau of Foreign and Domestic 
Commerce, U. S. Department of Commerce, 
Washington, D. C. In 1928 he joined 
Electric Bond and Share Company, New 
York, N. Y., and had the engineering super- 
vision of their properties in Brazil. Mr. 
Wegg was engineer with American Cyan- 
amid Company, New York, N. Y., for 3 
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years and then was chief engineer of Con- 
solidated Laundries Corporation, New York, 
for 5 years. In 1938 he joined American 
Writing Paper Corporation, Holyoke, Mass. 
Before joining Stone and Webster Corpora- 
tion in 1947, he was with Jackson and More- 
land, Boston. Mr. Wegg was a member of 
The American Society of Mechanical 
Engineers and the National Association of 
Power Engineers. 


Sasha Samuel Headman (M °25), partner, 
Headman, Ferguson, and Carollo, Tucson, 
Ariz., died May 22, 1954. Mr. Headman 
was born in San Francisco, Calif., August 10, 
1887, and was graduated from the Univer- 
sity of California with a bachelor of science 
degree in electrical engineering in 1909. A 
veteran of World War I, he came to Arizona 
about 1920, having previously worked for 
various firms in California. He first worked 
with the Tucson Gas, Electric Light, and 
Power Company and then in 1927 became a 
construction engineer for Federal Light and 
Power Company. He formed his partner- 
ship in 1932. Mr. Headman was a member 
of The American Society of Mechanical 
Engineers and the Arizona Society of Pro- 
fessional Engineers. He was instrumental in 
the formation of the Arizona Section of the 
AIEE and had served on the Committee on 
Industrial Power Applications (1944-46). 


William Taylor Poulterer (AM °38), elec- 
trical sales engineer, Simplex Wire and Cable 
Company, New York, N. Y., died July 26, 
1954. Mr. Poulterer was born in Philadel- 
phia, Pa., July 14, 1888, and attended 
Harvard University. From 1905 to 1919 
he was associated with the Philadelphia 
(Pa.) Electric Company in various capacities. 
In 1920 he became engineer and sales man- 
ager for the Electrical Development and 
Machine Company, Philadelphia. From 
1926 to 1936 he held positions in the follow- 
ing companies: Iroquois Electric Refrigera- 
tion, Philadelphia; American Brown Boveri 
Company, Camden, N. J.; Condit Electric 
Manufacturing Company, Boston, Mass; 
General Commercial Lithograph Corpora- 
tion, Philadelphia; and Radio Corporation 
of America, Camden. He had been associ- 
ated with Simplex Wire and Cable since 
1936. 


Gordon L. Kleinhammer (AM ’53), en- 
gineer, Automatic Electric Company, 
Chicago, IIl., was killed in an automobile 
accident while returning from vacation on 
June 24, 1954. Mr. Kleinhammer was 
born in Dodgeville, Wis., September 30, 
1928, and was graduated from the Univer- 
sity of Wisconsin in 1950 with a bachelor of 
science degree in mechanical engineering. 
After graduation he went to work for Auto- 
matic Electric Company for a year, and then 
entered the U. S. Air Forse. He was dis- 
charged in 1953 with the rank of first 
lieutenant and returned to Automatic Elec- 
tric as an engineer in their testing bureau. 


Alexander Skene Moody (AM ’09, Member 
for Life), retired, Portland, Oreg., died May 
6, 1954. Mr. Moody was born November 
19, 1883, at Lake George, N. B., Canada, 
and was graduated from the University of 
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California in 1906 with a bachelor of science 
degree. He started with the Stanley Com- 
pany in San Francisco, Calif., in 1906, which 
was then owned by the General Electric 
Company. In 1908 he was transferred to 
Seattle, Wash., by General Electric, and in 
1910 was made manager of the supply de- 
partment in Portland, Oreg. In 1923 he 
went to Los Angeles, Calif., as manager, 
and in 1924 was made northwest manager. 
He was commercial vice-president in charge 
of the Pacific Northwest District when he re- 
tired in November 1948. 
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Recommended for Transfer 


The Board of Examiners at its meeting of July 15, 
1954, recommended the following members for transfer 
to the grade of membership indicated. Any objections 
to these transfers should be filed at once with the Secre- 
tary of the Institute. A statement of valifi reasons for 
such objections, signed by a member, must be furnished 
and will be treated as confidential. 


To Grade of Member 


Allen, S. R., electrical engr., Bonneville Power Adminis- 
tration, Portland, Oreg. 

Baird, F. E., transmission & protection engr., North- 
western Bell Tel. Co., Des Moines, Iowa 

Bauer, A., supervising design engr., Commonwealth 
E n Go , Chicago, Ill, 

Boone, W. A., transmission line engr., 
Co., Birmingham, Ala. 

“ae B., consulting engr., 25 Curtis Rd., 


Alabama Power 
Natick, 


ass. 
Christian, D. R., engr. consultant, Clevite Brush De- 
velopment Co., Cleveland, Ohio 
Coho, O. C., electrical engr., General Electric Co., Erie, 


‘a. 

Colbert, L. H., partner, Harry J. Fisher Associates, 
Cleveland, Ohio 

Cunningham, R. C., dept. mgr., atomic power div., 
Westinghouse Electric Corp., Pittsburgh, Pa. 

Darden, T. N., electrical field engr., General Electric 

Cc * - eens Ga. 

Darr section mgr., Westinghouse Electric Corp., 

Peendaanp Intl. Airport, Md. 

Davis, F. H., electrical engr., Bonneville Power Adminis- 
tration, Portland, Oreg. 

Deltoro, V., asst. prof., City College of New York, N. Y. 

Doerrie, C. C., engg. & service supervisor, Westinghouse 
Electric Corp., Des Moines, lowa 

Elisworth, H. C., engr., General Electric Co., Richland, 
Wash. 


Ericksen, H. N., operating mgr., Nebraska Public Power 
System, Columbus, Nebr. 
Ferdinandus, J. H., engr., Southern New England Tele- 
phone Co., New Haven, Conn. 
Fletcher, J. F., senior electrical engr., 
Humphrey, Inc., Memphis, Tenn. 
Flocken, ii design engr., General Electric Co., 
ran Mass. 

Forberg, T , electrical engr., Voorhees, Walker, Foley & 

Smith, "A. E., New ork, N. Y. 

Galbraith, B., owner & manager, Virginia Armature 
Co., Roanoke, Va. 

Garner, G. L., general traffic engr., Southern New Eng- 
land Telephone Co., New Haven, Conn. 

Gartland, R. J., staff engr., The Chesapeake & Poto- 
mac "Telephone Co., Washington, D. C, 

Gradasoff, L. L., chief, "station plans unit, Bonneville 
Power Administration, Portland, Oreg. 

Greer, T. M., electrical engr., E. I. du Pont de Nemours 

‘o., Inc., Wilmington, Del. 

Gustafson, R. W., heating control supv., 
tric Co., Morrison, II. 

Hally, H. G.. supv. engr., overhead lines, lowa Power & 
Ligh ht Co., Bes Moines, Iowa. 

Halsey, G. H., "development engr., General Electric Co., 
Pittsfield id, Mass. 

Hanuschak, M., electrical engr., 
Co., Warren, Ohio 

Hartley, R. H., consulting & application engr., Westing- 
house Electric Corp., Phoenix, Ariz. 
Hartman, C. J., Sr., pt bah design en 
wealth Associates, Inc., Jackson, Mich. 
Hendrickson, C. R., system planning engr., 
Public Power District, Omaha, Nebr. 
Hicks, H. S., asst. chief engineer, H. N. Roberts & Asso- 
ciates, Lubbock, Tex. 

Homan, C. C., asst. — engr., El Paso Nat- 
ural Gas Go., "EI Paso 

Hubbard, E. F. gyn ot oe wo Kg Keith Electric Construc- 
tion Co., Des Moines, Iowa 

Jame», H. B., design engr., Westinghouse Electric Corp., 


Flinn, Fletcher, 


General Elec- 


The Peerless Electric 


, Common- 


Omaha 


‘ uma, Ohio 
Jarzembski, W. B., president, Jarco Services, Tulsa, 
Okla. 


Jones, H., district tr ansformer specialist, General Electric 
Co., Detroit, Mich. 
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Kibler, J. B., Jr., senior equipment engr., Southwestern 
Bell Tel. Co., Oklahoma City, Okla. 

Kirkbride, C. R., Jr., asst. director of engg., Kuhlman 
Electric Co,, Bay City, Mich. 

ve R. W., elec. engr., General Electric Co., Pitts- 
ie] 

Lanoue, he O., ‘district mgr., Locke dept., General Elec- 
tric Co., Boston, Mass. 

Levine, B., vice- res., director of engg., Ketay Mfg. 
Corp., New York, N. Y. 

Maleck, J. C., mgr., apparatus service shop, General 
Electric Co "Seleteun, 3 Pa. 

Marie, C. S., engr., Westinghouse Electric Corp., Balti- 
more, Md. 
Mathews, W. E., chief elec. engr., 
America, Wenatchee, Wash 
Miller, D. R., engr., Portland General Electric Co., 
Portland, Oreg. 

Mirsch, J. W., apparatus repair specialist, General Elec- 
tric Co., Baltimore, Md 

Murdock, G. W., asst. elec. engr., Pennsylvania Electric 
Co., Johnstown, Pa. 

Give, * P., engr., National Carbon Co., 


Aluminum Co. of 


Cleveland, 


io 

Opel, L. G., DC motor design engr., Westinghouse Elec- 
tric Corp., Buffalo, N. ¢ 

Ordung, P. F., assoc. prof. of elec. engg., Dunham Lab., 
Yale U niversity, New Haven, Conn. 

Parker, H. B., electrical engr., Black & Veatch, C. E., 
Kansas City, Mo. 

aes oy H N., assoc. electrical engr., 

‘ower Dept., City of Los Angeles, Calif. 

Peterson, W. C., asst. prof. of electrical engg., Michigan 
State College, East Lansing, Mich. 

Pfuntmer, R. A., oy hy a beg 7 yay transf. dev., 
General Electric Co., L , Mass. 

Pool, V. R., electrical engr., eabenens Valley Authority, 
Knoxville, Tenn. 

Prevey, W. H.,, mgr., wire & cable dept., Canadian 
General Electric Co., Toronto, Ont., Canada 

Richards, A. T., supervising engr., Westinghouse Elec- 
tric Corp., Sharon, Pa. 

Rogers, E. K., chief electrical engr., 
Waterbury, Conn. 
Rothauge, C. H., assoc. prof. of electrical engg., U. 5. 
Naval Postgraduate School, Monterey, Calif. 
Russell, W. A., manager, S. E. Iowa Cooperative Elec- 
tric Assn., "Mt Pleasant, Iowa 

Sargent, F. 2. —— design engr., Black & Veatch, 
Kansas © ity, 

Sauter, M. H., clentslead onag. supervisor, General Elec- 
tric Co., Pittsfield, Mass. 

Schoenberg, ™M.S. , grou project engr., Greer Hydrau- 
lics Inc., Brooklyn, RPy 

Shuman, N., electrical 1 bi R Philadelphia Electric 
Co., Philadelphia, Pa. 

Silverio, V. J., requisition engr., 
Philadelphia, 

Spurlock, H. G. district engr., 

el. Co , Birmingham, Ala 

Stancl, W. E. » professional engr., Commonwealth Asso- 
ciates, Inc., Jackson, Mich. 

Swingle, T. M., asst. chief, communication engg. branch, 

ennessee Valley Authority, Chattanooga, Tenn. 

Tarkenton, C. G., asst. supt., trans. & distr. dept., Dela- 
ware Power & Light Co., Wilmington, Dei. 

Teasdale, R. D., asst. to director ofengg. & development, 
Magnetic Metals Co., Camden, N. J 

Turner, E. N., supervising engr., General Electric Co., 
Pittsfield, "Mass. 

Vaclavik, F. i, professional electrical engr., 
wealth Associates, Inc., Jackson, Mich. 

Vodar, J., Jr., asst. electrical supt., E. I. du Pont de 
Nemours & Co. » Charleston, W. Va 

Wallace, F. C., design engr., Black & Veate h, C. E., 
Kansas City, Mo. 

Watson, B. P., design engr., American Machine Develop- 
ment Corp., Richmond, Va. 

White, J. C., development engr., General Electric Co., 
Schenectady, N. Y. 

wae. W., electrical engr., J & G Daverman Co. 
Grand Rapids, Mich. 

York, M. M., ee England regional mgr., 
mers Mfg. Co., Boston, Mass. 


Water & 


Scovill Mfg. Co., 


General Electric Co., 


Southern Bell Tel. & 


Common- 


Allis-Chal- 


80 to grade of Member 


Applications for Election 


Applications for admission or re-election to Institute 
membership, in the grade of Member, have been re- 
ceived from the following candidates, and any member 
objecting to election should supply a signed statement to 
the Secretary before September 25, 1954, or November 
25, 1954, if the applicant resides outside of the United 
States, Canada, or Mexico. 


To Grade of Member 


Bowen, S. T., Cleveland Electric Illuminating Co., 
Clev eland, Ohio 

Cyr, E. L., City of Newark, Newark, N_J. 

Gerlicz, O., Gilbert Associates, Inc., New York, N.Y. 

Jones, AR. (re-election), Canadian General Elec. Co., 
Peterborough, Ont., "Canada 

Poritsky, H fy races Electric C ‘©., Schenectady, N.Y. 

Raju, B. V., Government Cement Factory, Kankesan- 
turai, Ceylon 

Van Tassel, E. K., Bell Telephone Laboratories, Murray 

VJ. 


Hill, 
Wright, H. J., Aden Petroleum Refinery Ltd., Aden, 
Aden 


8 to grade of Member 








AIEE Officers and Committees for 1954-55 


PRESIDENT 
A. C. MONTEITH 
Pittsburgh, Pa. 
(Term expires July 31, 1955) 


PAST PRESIDENTS 


ELcIn B. Ropertson, Dallas, Tex. 
(Term expires July 31, 1956) 


DoNnaALp A. QUARLES, Washington, D. C. 
(Term expires July 31, 1955) 


VICE-PRESIDENTS 
District 
G. J. Crowpges, Cambridge, Mass. 
J. P. NeuBaver, New York, N. Y. 
C. M. Summers, Fort Wayne, Ind. 
S. M. Suarp, Shreveport, La. 
J. R. WaLKer, Billings, Mont. 
(Terms expire July 31, 1956) 


District 
W. B. Morton, Allentown, Pa. 
. P. ALMon, Jr., Chattanooga, Tenn. 
. S. ANDERSON, Denver, Colo. 
. C, TENNEY, San Francisco, Calif. 
. D. Fioyp, Toronto, Ont. 


(Terms expire July 31, 1955) 


DIRECTORS 


>. I. Cong, San Francisco, Calif. 
. M. Linviiteg, Schenectady, N. Y. 
. W. SErceErR, Milwaukee, Wis. 

(Terms expire July 31, 1957) 
. F. HICKERNBLL, Hastings-on-Hudson, N. Y. 
. E. K1stuier, Seattle, Wash. 
. S. Lammers, Jr., Atlanta, Ga. 


(Terms expire July 31, 1958) 
SECRETARY 


N. S. HrpsHMan, New York, N. Y. 
(Term expires July 31, 1955) 


F. R. BeNnepict, Boston, Mass. 
R. F. DANNER, Oklahoma City, Okla. 
D. D. Ewrne, Lafayette, Ind. 
(Terms expire July 31, 1955) 
A. C. Murr, Philadelphia, Pa. 
J. H. Foote, Jackson, Mich. 
C. S. PuRNELL, New York, N. Y. 
(Terms expire July 31, 1956 


TREASURER 
WALTER J. BARRETT, Newark, N. J. 
(Term expires July 31, 1955) 





LOCAL HONORARY SECRETARIES 


AUSTRALIA—V. F. Brain, Electricity 


J. 
Authority of N.S.W., Box 2600 G.P.O., 
Sydney, New South Wales 
Brazi_—W. L. Simpson, Séo Paulo Light 
and Power Company, Caixa Postal 8026, 
Sao Paulo 
ENGLAND—Sir A. P. M. Fleming, Metro- 
politan Vickers Electric Company, Trafford 
Park, Manchester 17 


InpIA, NorRTHERN—S. S. Kumar, P.W.D. 
Electricity Secretariat, Ellerslie, Simla-E, 
East Punjab 


InpIA, SOUTHERN—M. S. Thacker, Indian 
Institute of Science, Bangalore 3 


IRELAND—Gerard M. Mulhern, Transmis- 
sion Dept., Electricity Supply Board, 27 
Lower Fitzwilliam Street, Dublin 


Japan—Stetfan Tanabe, 96 San-Chome, 
Denen-Chofu, Ohta-Ku, Tokyo 

New ZEALAND—R. D. Neale, School of Engi- 
neering, Canterbury University College, 
Christchurch C 1 

PAKISTAN—Mohamed Hussain Khalid, 
Electricity Department, Mardan 
SwEDEN—Edy Velander, Box 5073, Stock- 
holm 5 

TRANSVAAL—Francis E. Ingham, Post Box 


8605, Johannesville, South Africa 





General Committees 


Executive 


A. C. Monteith, Chairman; Westinghouse Electric 
Corp., 3 Gateway Center, Pittsburgh 30, Pa 
W. J. Barret Newark, N. J. 
L. F. Hickernell Hastings-on-Hudson, N. Y. 
T. M. Linville Schenectady, N. Y. 
W. B. Morton Allentown, Pa. 
C. S. Purnell New York, N. Y. 
Elgin B. Robertson Dallas, Tex, 


Board of Examiners 


I. S. Coggeshall, Chairman; Western Union Telegraph 
Co., 60 Hudson St., New York 13, N. Y. 

L. F. Hickernell, Vice-Chairman 
Hastings-on-Hudson, N. Y. 
AIEE Headquarters 
Newark, N. J. 
Philadelphia, Pa. 
Bayonne, N, J. 


J. J. Anderson, Secretary 
P. H. Adams 

A. E, Anderson 

R. W. Atkinson 
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R. H. Barclay 
Hendley Blackmon 
G. S. Brown 

W. R, Bullard 
P. H. Whase 

M. G. Crosby 
A. S. Dana 

E. W. Davis 

E. M. Deloraine 
. D. Doyle 

°c. W. Franklin 


son 


B. Griscom 
H. Hatch 

. A. Heising 
W. Horton 
. T. Hughes 
. E. Knowlton 
. H. Landis 
enry Logan 

. B. MacLean 
». C. Molina 
. P. St. Clair 
. V. Sayles 

. J. Scudder 
. W. Tenney 


FOS RUA 


Tet pe on ot 


V. N. Goodwin, Jr. 


New York, N. Y. 
East Pittsburgh, Pa. 
Cambridge, Mass. 
New York, N. Y. 
Philadelphia, Pa. 
Hicksville, N. Y. 
Seymour, Conn, 
Cambridge, Mass. 
New York, N. Y. 
Philadelphia, Pa. 
New York, N. Y. 
New Hope, Pa. 
East Pittsburgh, Pa. 
Richmond Hill, N. Y. 
Summit, N, J. 

New London, Conn. 
Waterbury, Conn. 
New York, N. Y. 
Poughkeepsie, N. Y. 
New York, N. Y. 
New York, N. Y. 
East Orange, N. J. 
New York, N. Y. 
Jackson, Mich. 
Manhasset, N. Y. 
Jersey City, N. J. 


Officers and Committees—1954-55 


Gordon Thompson 
Robert Treat 

H. M. Trueblood 
B. Van Ness, Jr. 
R. G. Warner 

S. S. Watkins 
Ernst Weber 

C. H. Willis 

E. P. Yerkes 


Charles LeGeyt 
ship 


D. S. Bridgman 
Carl Volz, Secretary 
E. A. Walker, Chairman 


E. T. B. Gross 
G. E. Moore 


N. B. Ames 
J. H. Lampe 


New York, N. Y. 
Schenectady, N. Y. 
Dobbs Ferry, N. Y. 
Baltimore, Md. 
New Haven, Conn. 
New York, N. Y. 
Brooklyn, N. Y. 
Princeton, N. J. 

Philadelphia, Pa. 


Fortescue Fellow- 


New York, N. Y. 

State College, Pa. 

State College, Pa. 

(Terms expire July 31, 1955) 
Arlington Heights, Ill. 

East Pittsburgh, Pa. 

(Terms expire July 31, 1956) 
Washington, D. C. 
Raleigh, N. C. 

(Terms expire July 31, 1957) 
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Code of Principles of Professional 
Conduct 


P. L. Alger, Chairman; 1758 Wendell Ave., Schenectady, 
N. Y. 

R. E. Argersinger, Vice-Chairman 

L. G. Gitzendanner, Secretary 

M. 8S. Coover 

W. C. DuVall 

G. D. Edwards 

A. H. Kidder 

W. J. Morrill 

E. W. Seeger 


Boston, Mass. 
Schenectady, N. Y. 
Ames, Iowa 
Boulder, Colo. 
New York, N. Y. 
Philadelphia, Pa. 
Fort Wayne, Ind. 
Milwaukee, Wis. 


Constitution and Bylaws 


D. D. Ewing, Chairman; Purdue University, Lafayette, 
Ind 

F. S. Black 

J. Harold Karr 

W. W. Lewis 

W. S. Peterson 


New York, N. Y. 
Springfield, Ohio 
Schenectady, N. Y. 
Los Angeles, Calif 


Edison Medal 


Appointed by the President for term of five years 
J. F. Calvert Pittsburgh, Pa 
B. A. Case New York, N. Y. 
John Grotzinger Akron, Ohio 
(Terms expire July 31, 1955) 
Toronto, Ontario, Canada 
Jackson, Mich. 
Pittsburgh, Pa. 
(Terms expire July 31, 1956) 
Plandome, N. Y. 
New York, N. Y. 
Philadelphia, Pa. 
(Terms expire July 31, 1957) 
Ann Arbor, Mich. 
East Pittsburgh, Pa. 
Dallas, Tex. 
(Terms expire July 31, 1958) 
Schenectady, N. Y. 
Rockdale, Tex. 
Dallas, Tex. 
(Terms expire July 31, 1959) 


Members of the Board of Directors elected by the Board for 
term of two years 

F. R. Benedict 

D. D. Ewing 

D. A. Quarles 


A. H. Frampton 
J. R. North 
B. R. Teare, Jr. 


O. B. Blackwell 
J. F. Fairman, Chairman 
E. P. Yerkes 


S. S. Attwood 
Charles F, Wagner 
P. G. Wallace 


R. Cutts, Jr., Secretary 
J. D. Harper 
Elgin B. Robertson 


Boston, Mass. 

Lafayette, Ind 
Washington, D. C. 

(Terms expire July 31, 1955) 
Hastings-On-Hudson, N. Y. 
Philadelphia, Pa. 
Milwaukee, Wis. 

( Terms expire July 31, 1956) 


L. F. Hickernell 
A. C. Muir 
E. W. Seeger 


Education 


Guy Kleis, Chairman; Westinghouse Electric Corp., East 
Pittsburgh, Pa 

E. A. Walker, Vice-Chairman 

E. M. Williams, Secretary 

A. M. Anderson 

S. S. Attwood 

I. B. Baccus 

E. W. Bochne 

D. S. Bridgman 

E. M. Brohl 

J. F. Calvert 

M. S. Coover 

F. Hamburger, Jr 

H. E. Hartig 

A. R. Hellwarth 

R. J. W. Koopman 

J. H. Lampe 

F. C. Lindvall 

T. C. Lloyd 

G. D. Lobingier 

R. W. McFall 

H. A. Peterson 

J. D. Ryder 

W. J. Seeley 

H. H. Skilling 

E. F. Smith 

E, M. Strong 

B. R. Teare, Jr. 

G. F. Tracy 

S. Reid Warren, Jr. 


State College, Pa. 
Pittsburgh, Pa. 
Schenectady, N. Y. 
Ann Arbor, Mich. 
East Lansing, Mich. 
Cambridge, Mass. 
New York, N. Y 
Flint, Mich. 
Pittsburgh, Pa. 
Ames, Iowa 
Baltimore, Md. 
Minneapolis, Minn. 
Detroit, Mich, 

St. Louis, Mo. 
Raleigh, N. C. 
Pasadena, Calif. 
Springfield, Ohio 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
Madison, Wis. 
Urbana, Ill. 
Durham, N. C. 
Stanford, Calif. 
Gainesville, Fla. 
Ithaca, N. Y. 
Pittsburgh, Pa. 
Toronto, Ontario, Canada 
Philadelphia, Pa. 


Finance 
C. S. Purnell, Chairman; Westinghouse Electric Corp., 
40 Wall Street, New York 5, N. Y. 


T. M. Linville Schenectady, N. Y. 
J. P. Neubauer New York, N. Y. 


SEPTEMBER 1954 


Headquarters 


L. F. Stone, Chairman; General Electric Co., 744 Broad 
St., Newark 2, N. J. 

J. P. Neubauer 

J. A. Parrott 


New York, N. Y¥ 
New York, N. Y. 


Lamme Medal 


S. B. Crary, Chairman 
C. W. Franklin 
J. S. Moulton 


Schenectady, N. Y. 

New York, N. Y. 

San Francisco, Calif 
(Terms expire July 31, 1955) 
Fort Worth, Tex. 
Scarsdale, N. Y. 
Milwaukee, Wis. 

(Terms expire July 31, 1956) 
Prineeton, N. J 

East Pittsburgh, Pa. 
Pittsburgh, Pa. 

(Terms expire July 31, 1957) 


O. 8. Hockaday 
J. J. Pilliod 
E. W. Seeger 


E. W, Engstrom 
M. H. Hobbs 
C. T. Sinclair 


Management 


F. K. McCune, Chairman; General Electric Co., 1 River 
Road, Schenectady 5, N. Y. 

L. R. Gaty, Vice-Chairman 

R. Cutts, Jr., Secretary 

E. D. Avres 

W. C. Bell 

C. J. Beller 

Walter Brenton 

W. H. Chase 

L. W. Clark 

H. O. Hodson 

E. E. Johnson 

H. B. Kiphuth 

S. A. Langell 

W. J. Morrill 

H. W. Octinger 

J. L. Pratt 

H. H. Race 

H. B. Robinson 

W. J. Seeley 

G. W. Spaulding 

J. M. Wallace 

Earle Wild 


Philadelphia, Pa 
Schenectady, N. Y. 
Columbus, Ohio 
New Haven, Conn. 
Cleveland, Ohio 
Portland, Oreg. 
Cleveland, Ohio 
Detroit, Mich 
Amarillo, Tex 
Schenectady, N. Y. 
Pittsburgh, Pa 
Canton, Ohio 

Fort Wayne, Ind 
Charlotte, N. C 
Dallas, Tex 
Schenectady, N. Y 
Raleigh, N. C 
Durham, N. C 
Baltimore, Md 
Newark, N. J 
Chicago, Ill 


Members-for-Life 


C. L. Dawes, Chairman; Harvard University, Cam- 
bridge 38, Mass 

W. C. White, Vice-Chairman 
D. D. Ewing 

H. N. Muller, Jr 

J. J. Pilliod 

C. A. Powel 

F. C. Weiss 


Boston, Mass 
Lafavette, Ind. 
East Pittsburgh, Pa 
Scarsdale, N. Y 
Boston, Mass. 
Birmingham, Ala. 


Membership 


W. E. Scholz, Chairman; Philadelphia Electric Co., 900 
Sansom St., Philadelphia, Pa 

H. R. Heckendorn, Vice-Chairman 

S. S. Attwood 

Charles Clos 

E. R. Coulbourn 

G,. W. Cross 

W. A. Dynes 

R. K. Fairley 

H. B. Hodgins 

T. M. Keiller 

E. W. Morris 

A. C. Muir 

O. P. Settles 

M. C. Thurling 

District Vice-Chairmen 

. F. Hansen 

. B. Sponholtz 

. Antofilli 

_R. Vail 

. C. Doerrie 

. W. Shaw 

. W. Landrum 

. F. Poynter 

. R. Kingsbury 

. R. Vrooman 


Chicago, Ill 

Ann Arbor, Mich. 
New York, N. Y. 
Birmingham, Ala. 
New York, N. Y. 
Dayton, Ohio 
Schenectady, N. Y. 
Salt Lake City, Utah 
Houston, Tex. 

Los Angeles, Calif. 
Philadelphia, Pa 
Denver, Colo 
Toronto, Ontario, Canada 
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Lynn, Mass. 

Washington, D. C 

New York, N. Y 

Durham, N. C. 

Des Moines, lowa 

Omaha, Nebr 

Shreveport, La. 

San Francisco, Calif. 
Seattle, Wash. 

Hamilton, Ontario, Canada 


Coven awavVn~ 
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Planning and Co-ordination 


L. F. Hickernell, Chairman; Anaconda Wire and Cable 
Co., Hastings-on-Hudson 6, N. Y. 

N. S. Hibshman, Secretary AIEE Headquarters 

W. J. Barrett Newark, N. J. 

Hendley Blackmon East Pittsburgh, Pa. 

J. L. Callahan New York, N. Y. 

Bradley Cozzens Los Angeles, Calif. 


Officers and Committees—1954-55 


R. F. Danner 

J. H. Foote 

A. H. Frampton 
L. R. Gaty 

E. I. Green 

W. Scott Hill 
M. D. Hooven 
R. E. Kistler 

W. A. Lewis 

F. K. McCune 
C. 8. Purnell 

H. L. Rusch 

F. V. Smith 

J. C. Strasbourger 
J. D. Tebo 


Prize Awards 


W. R. Brownlee, Chairman 


Birmingham, Ala 
». C. Day, Secretary 
. L. Berry 
M. Bozorth 
E. Dean 
I. Green 
R. Harris 
T. Hatcher 
E. Jacobsen 
. W. Jones 
F. Kennedy 
. J. Krieger 
J. Krupy 
L. Ocetting 
G. Reid 
T. Royden 
W. Scott, Jr. 
F. Wagner 
F. Watson 
V. Weir 


“A ama ao 
sansmors 


zxrarrn 


me AA Aw 


Publication 


M. D. Hooven, Chairman; 


Oklahoma City, Okla 
Jackson, Mich 


Teronto, Ontario, Canada 


Philadelphia, Pa 
Murray Hill, N. J 
Schenectady, N. Y 
Newark, N. J 
Seattle, Wash. 
Chicago, Hl 
Schenectady, N. Y. 
New York, N. Y. 
Princeton, N. J 
Chicago, I] 
Cleveland, Ohio 

New York, N. Y 


Southern Services, Inc. 


AITEE Headquarters 
Culver City, Calif 
Murray Hill, N. J 
Little Neck, N. Y 
Murray Hill, N. J 

East Pittsburgh, Pa 

New York, N. Y 
Schenectady, N. Y 
Evanston, Ill 
Schenectady, N. ¥ 
Henderson, Nev. 
Chicago, Il 
Cleveland, Ohio 
Alexandria, Va 
New York, N. Y 
Lancaster, Pa 

East Pittsburgh, Pa 
New York, N. ¥ 
Butler, Pa 


Public Service Elec. and Gas 


Cc., 80 Park Place, Newark 1, N. J. 


C. 8. Rich, Secretary 
F. R. Benedict 
E. W. Boehne 

J. G. Brainerd 
D. T. Braymer 
J. L. Callahan 
H. W. Codding 
C. E. Dean 

W. F. Denkhaus 
E. T. B. Gross 
M. F. Kent 

R. E. Kistler 

M. G. Malti 

G. R. Mezger 
H. N. Muller, Jr 
Victor Siegfried 
J. D. Tebo 


Public Relations 


R. T. Ferris, Chairman; 


New York, N. Y. 
Boston, Mass 
Cambridge, Mass 
Philadelphia, Pa 
New York, N. ¥ 
New York, N. Y 
Newark, N. J 
Little Neck, N. Y 
Philadelphia, Pa 
Arlington Heights, I! 
New York, N. Y 
Seattle, Wash. 
Ithaca, N. Y 
Clifton, N. J 

East Pittsburgh, Pa 
Worcester, Mass 
New York, N. Y. 


Philadelphia Electric Co , 900 


Sansom St., Philadelphia 5, Pa. 


M. C. Albrittain 
V. B. Baker 

G. W. Bower 

R. K. Honaman 
M. D. Hooven 

J. T. Kimball 
M. R. King 

A. E. Knowlton 
T. M. Linville 
R. L. Oetting 

L. J. Roberts 

H. L. Rusch 

W. B. Stephenson 
M. L. Stoughton 
J. 8. Thompson 


Baltimore, Md 
Pittsburgh, Pa 
Newark, N. J 

New York, N. Y 
Newark, N. J 
Phoenix, Ariz 

New York, N. Y 
New York, N. Y 
Schenectady, N. Y 
Cleveland, Ohio 
Amarille, Tex 
Princeton, N. J 
Oklahoma City, Okla 
Philadelphia, Pa 
San Francisco, Calif 


Registration of Engineers 


Russell G. Warner, Chairman; United Mluminating Co., 
80 Temple St., New Haven, Conn. 


V. B. Baker 

H. A. Carlberg 
R. F. Danner 
J. H. Foote 

N. L. Freeman 
Ward Harrison 
A. H. Kidder 
J. G. Kirwan 
C. F. Moulton 
L. M. Robertson 
E. W. Seeger 
R. V. Shepherd 
R. W. Sorensen 


Pittsburgh, Pa 
Richland, Wash 
Oklahoma City, Okla. 
Jackson, Mich. 
Albany, N. Y. 
Cleveland, Ohio 
Philadelphia, Pa. 
Portland, Oreg. 
Omaha, Nebr. 
Denver, Colo 
Milwaukee, Wis. 
Schenectady, N. Y 
Pasadena, Calif. 
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Washington, D. C. 


D. K. Steidinger 
E.R. Chicago, Ill. 


Whitehead 


Research 


J. A. Hutcheson, Chairman; 
Corp., East Pittsburgh, Pa. 
B. G. Ballard Ottawa, Ontario, Canada 
R. D. Bennett Silver Spring, Md. 
P. L. Betz Baltimore, Md. 
E. W. Boehne Cambridge, Mass. 
Cledo Burnetti Minneapolis, Minn. 
C. R. Burrows Ithaca, N. Y. 
W. G. Dow Ann Arbor, Mich. 
W. C. DuVall Boulder, Colo. 
H. E. Edgerton Cambridge, Mass. 
G. B. Hoadley Raleigh, N. C, 
J. E. Hobson Stanford, Calif. 
T. J. Killian Durham, N. C. 
I. F. Kinnard West Lynn, Mass. 
E, S. Lammers, Jr. Atlanta, Ga. 
R. W. Larson Schenectady, N. Y. 
W. A. Lewis, Jr. Chicago, II. 
R. C. Machler Philadelphia, Pa. 
W. G. Meese Detroit, Mich. 
R. M. Pfalzgraff Philadelphia, Pa. 
W. H. Pickering Pasadena, Calif. 
D. Ramadanoff Cleveland, Ohio 
G. B. Tebo Toronto, Ontario, Canada 


Westinghouse Electric 


Safety 


Charles E. Ganther, Chairman; Cleveland Electric Illu- 

minating Co., 75 Public Square, Cleveland 1, Ohio 
H. B. Whitaker, Vice-Chairman Chicago, Ill. 
H. H. Watson, Secretary Bridgeport, Conn. 
Robin Beach Brooklyn, N. Y. 
Hendley Blackmon East Pittsburgh, Pa. 
M. M. Brandon New York, N. Y. 


New York, N. Y. 
East Pittsburgh, Pa. 
San Diego, Calif. 
Seattle, Wash. 
Chicago, III. 
Gainesville, Fla. 
New York, N. Y. 
Rochester, N. Y. 
Denver, Colo. 
Philadelphia, Pa. 
Milwaukee, Wis. 
Corvallis, Oreg. 
Newark, N. J. 
Cleveland, Ohio 


. L. Ingersoll 
A. Johnson 
H. Keith 
E, Kistler 
R. O’Connor 
H. Pumphrey 
S. Purnell 
ussell H. Rankin 
M 

_H 

¥. 

Cc. 

F. 

Cc. 


. Robertson 
Sheppard 

Sherwood 

Starr 

Stone 

Strasbourger 
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Standards 


A. C. Muir, Chairman; Bernwind-White Coal Mining 
Co., 1400 Pennsylvania Bldg., Philadelphia 2, Pa. 

H. R. Huntley, Vice-Chairman New York, N. Y. 
J. J. Anderson, Secretary AIEE Headquarters 
J. W. Allen Teterboro, N. J. 
R. W. Atkinson Bayonne, N. J. 
Sterling Beckwith Milwaukee, Wis. 
P. L. Bellaschi Portland, Oreg. 
R. C. Bergvall Pittsburgh, Pa. 
M. M. Brandon New York, N. Y. 
W. R. Brownlee Birmingham, Ala. 
R. S. Burnap Harrison, N. J. 
Cambridge, Mass. 

New York, N. Y. 
Toronto, Ontario, Canada 
East Pittsburgh, Pa. 

New York, N. Y. 

New York, N. Y. 

New York, N. Y. 
Chicago, Il. 

Schenectady, N. Y. 
Cambridge, Mass. 
Jackson, Mich. 


. J. Middleton 
J. R. North 


W. B. Buchanan 
. E. Carlton 
H. Cline 


Toronto, Ontario, Canada 
Los Angeles, Calif. 
Newark, Ohio 


J. E. O’Brien 
E. B. Paxton 
R. W. Sherwood 


Washington, D. C. 
Schenectady, N. Y. 
Beaumont, Tex. 


ne BS 


. Cutts, Jr. 
F. Dalziel 
/. P. Dobson 
. W. Elg 
H. Foote 
A. Gienger 
L. Goss 
. H. Herman 
W. Howard 
S. Inskip 

B. Kouwenhoven 
O. Leslie 
. L. Lloyd 
. W. Loucks 
M. C. Martin 
. Moes 

W. Randall 
T. Rogers 
C. Starr 
. E. Vann 
H. B. Williams 


Schenectady, N. Y. 
Berkeley, Calif. 

Toronto, Ontario, Canada 
New York, N. Y. 

Jackson, Mich. 

Rochester, N. Y. 

Los Angeles, Calif. 

Lima, Ohio 

Fort Wayne, Ind. 

Murray Hill, N. J. 
Baltimore, Md. 

Reading, Pa. 

Washington, D. C. 
Toronto, Ontario, Canada 
Portland, Oreg. 

Toronto, Ontario, Canada 
Wilmington, Del. 

New York, N. Y. 
Corvallis, Oreg. 

New York, N. Y. 

New York, N. Y. 


=n 


G 
J. 
J. 
F. 
R 
A. 
L. 
Ww 
J. 
R 
Ww 
= 
G 
E. 
Ww 
E. 
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Division Liaison Representatives 
Communication; 
H. I. Romnes 
General Applications: 
H. F. Brown 
Industry: 
C. N. Clark 
Power: 
E. F. Weaver 
Science and Electronics: 
J. T. Lusignan 


Medical Consultants 

Dr. Cecil K. Drinker, P. O. Box 502, Falmouth, Mass. 

Dr. Archer Gordon, University of Illinois, Dept. of 
Clinical Science, Chicago, III. 

Dr. S. A. Talbott, Johns Hopkins Hospital, 601 North 
Broadway, Baltimore 5, Md. 

Dr. B. L. Vosburgh, General Electric Co., 1 River Road, 
Schenectady 5, N. Y. 


New York, N. Y. 
New Haven, Conn. 
Pittsburgh, Pa. 
Hazelton, Pa. 


Mansfield, Ohio 


Sections 


W. R. Hough, Chairman; Reliance Electric and Engi- 
neering Co., 1088 Ivanhoe Road, Cleveland 10, 
Ohio 

Dixon Lewis, Vice-Chairman (East) 

Bradley Cozzens, Vice-Chairman (West) 

Los Angeles, Calif. 
Cleveland, Ohio 
Winchester, Mass. 
Toronto, Ontario, Canada 
Nashville, Tenn. 

Oak Ridge, Tenn. 
Mexico, D. F., Mexico 

St. Louis, Mo. 


Pittsburgh, Pa. 


J. L. Fuller, Secretary 
F. S. Bacon, Jr. 

T. C. D. Churchill 
Walter Criley 

R. B. Crow 

M. M. de Lascurain 
R. C. Horn 
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F. B. Silsbee 
C. G. Veinott 


Washington, D. C. 
Cleveland, Ohio 


Liaison Representatives To Standards Committee 


Sube dards Committee 


of cy 





Name of Committee Representative 


Project Committee on Temperature Correlation 
J. E. Clem, Chmn. 
Revision of Standards Manual M. M. Brandon, Chmn. 
Sign of Reactive Power J. J. Smith, Chmn. 
Test Code for Impulse Low-Frequency and D-C Testing 
J. E. Clem, Chmn. 


Ci 


Reference Values P. L. Bellaschi, Chmn- 
Insulation Testing and Coordination 

F. R. Benedict, Chmn. 

Basic Principles for Rating of Electric Machinery and 

Apparatus W. R. Hough, Chmn, 
Interference, Sound and Vibration Problems 

R. 8. Tucker, Chmn. 

J. H. Foote, Chmn. 





Insulation Coordination 


Appointed by AIEE Technical Committees 
P. Duyan, Jr. 
L. J. Berberich 
Carrier Current F. B. Gunter 
Chemical, Electrochemical, and Electrothermal Ap- 
plications Cc. R. Olson 
Communication Switching Systems A. B. Smith 

Domestic and Commercial Applications 

G. E. Schall, Jr. 
W. C. Rudd 
H. Winograd 
F. D. Snyder 
W. Alvarez 
J. J. Tesoriero 
H. C. Koenig 
M. W. Ghen 
. A. Williamson 
W. N. Zipple: 
W. F. Bonne? 
1. R. Smith 
F. L. Lawton 
E. M. Hunter 
R. L. Octting 
E. I. Pollard 


Air Transportation 
Basic Sciences 


Electric Heating 

Electronic Power Converters 
General Industry Applications 
Industrial Control 

Industrial Power Systems 
Instruments and Measurements 
Insulated Conductors 

Land Transportation 

Marine Transportation 
Metallic Rectifiers 


Power Generation 

Protective Devices 

Production and Application of Light 
Rotating Machinery 

Switchgear J. D. Wood 

Telegraph Systems R. B. Shanck 

Television and Aural Broadcasting Systems 

J. P. Epperson 
J. R. Meador 
T. J. Brosnan 
H. R. Huntley 


Transformer 
Transmission and Distribution 
Wire Communications Systems 


Officers and Committees—1954—-55 


ds Committee 





Project 

Number 
11 
13 
17 
23 


85 


d by Stand 


—To ASA Sectional Committees 


Name of Committee Representatives 
I. A. Yost 
H. R. Harris 
G. H. Reppert 
R. C, Putnam 
E. M. Strong (alt.) 

Protective Lighting for Industrial Properties 
D. W. Rowten 

Safety Code for Mechanical Refrigeration 

W. C, Goodwin 

Safety Code for Cranes, Derricks and Hoists 
S. Rifkin 
W. A. DelMar 
M. S. Hancock 
A. A. Jones (alt.) 
Designation of Surface 
J. F. Mullen 


Industrial Lighting 
Identification of Piping Systems 
Safety Code for Elevators 
School Lighting 


Wire and Sheet Metal Gages 


Classification and 
Qualities 
Electrical Safety Code 
E. L. Kanouse E. R. Coulbourn (alt.) 
A. B. Campbell (alt.) 
Protection Against Lightning 
W. W. Lewis 
G. D. McCann 
Terminal Markings for Electric Power 
Apparatus 
C. E. Asbury 
D. K. Frost 
Bare Electrical Conductors 
Insulated Wires and Cables 
W. A. Del Mar 
L. C. Petermann 
Magnet Wire 
H. Halperin 
Code for Electricity Meters 
C. L. Dawes 
Radio Standardization 
H. M. Turner 
Dry Cells and Batteries 
Industrial Control 
P. B. Harwood 
K. W. John 
Insulators for Electric Power Lines 
W. W. Lewis 
H. W. Hapgood 
Mercury-Arc Rectifiers 
L. W. Morton C. H. Willis 
Rotating Electric Machinery on Railway Loco- 
motives and Rail Cars and Trolley Gaso- 
line-Electric and Oil-Electric Coaches 
K. H. Gordon L. L. Johnson 
E. A. Foster D. M. Petty 
Power Switchgear 
L. R. Gaty 
F. A. Lane R. C. Van Sickle 
G. S. Lunge C. A. Woodrow (alt.) 
Electrical Measuring Instruments 
R. Feldt 
Storage Batteries 
Definitions of Electrical Terms 
E. I. Green 
J. E, Clem 
Cc. L. Dawes 
G. H. Garcelon 
Rotating Electric Machinery 
R. Rudenberg 
P. L. Alger 
J. DeKiep 
C. L. Killgore 
Electric Welding 
E. M. Callender 
J. F. Deffenbaugh 
Capacitors 
Transformers 
D. L. Levine 
J. L. Cantwell 
J. E. Clem 
D. M. MacGregor 
Electrical Insulating Materials 
R. W. Atkinson 
W. B, Kouwenhoven 
Electron Tubes 
J. B. Russell 
A. J. Williams, Jr. 
Electric and Magnetic Magnitudes and Units 
R. Rudenberg J. B. Russell 
R. C. Machler J. J. Smith 
Lightning Arresters 
H. R. Stewart G. K. Ditlow 
appointments to be made 
Radio Electrical Co-ordination 
appointments to be made 
Carbon, Graphite and Metal Graphite Brushes 
M. 8S. Coover H. F. Brown 
appoinments to be made 


H. R. Stewart 


R. F. Munier 
J. H. Foote 


W. N. Zippler 


W. A. Miller (alt.) 
D. T. Canfield 


R. E. Poole 
W. B. Kouwenhoven 


J. A. Cortelli (alt.) 


J. R. North 
C. F. Wagner 


H. V. Nye 


H. Koenig 
H. N. Stover 


E. B. Paxton 


F. B. Silsbee 
C. F. Wagner 


T. H. Morgan 

V. E. Schlossberg 

J. G. Noest (alt.) 

E. I. Pollard (alt.) 
F, Schoure 

M. E. Scoville 

F. J. Vogel 


D. L. Curtner (alt.) 
H. M. Jalonack (alt.) 


E. N. Mathes 


S B. Ingram (alt.) 


Voltages Below 100 


A. M. DeBellis L. S. Inskip (alt.) 


ELECTRICAL ENGINEERING 





Measurement of Voltage in Dielectric Tests 
J. T. Lusignan R. W. Sorensen 
W. W. Lewis M. Newman 
Electric Fences C. F. Dalziel 
Domestic Flatirons appointments to be made 
Household Electric Ranges 
appointments to be made 
Electric Water Heaters J. E. Hobson 
Attachment Plugs and Receptacles 
S. Beckwith C. F. Scott (alt.) 
Apparatus Bushings appointments to be made 
Electronic Components J. G. Reid 
Terminology for Automatic Control 
appointments to be made 
Rubber Protective Equipment for Electrical 
Workers J. J. Pokorny 
Safety Rules for Installing and Using Electrical 
Equipment In Coal Mines 
A. C. Muir J. Z. Linsenmeyer (alt.) 
Safety Rules for Installing and Using Electrical 
Equipment in Metal Mines 
A. B. Chafetz 
Cc. L. Gust 
Safety Code in Quarry Operation 
L. V. Winchester 


Cc. O. Wood 


Wood Poles 

L. R. Gamble 
Abbreviations 
Letter Symbols 

H. M. Turner H, P. Westman 
Drawings and Drafting Room Practice 

F. P. Kuhl 

Presentation of 


E. D. Ayres 
H. P. Westman 


Preferred Practice for the 
Graphs, Charts and Other Technical 
Illustrations G. C. Baxter Rowe 

Graphical Symbols and Designations 

G. S. Lunge M. D. Ross (alt.) 
L. E. Markle 

Ventilation Code E. E. Ashley 

Preferred Numbers H. P. Westman 

Acoustics, Vibration and Mechanical Shock 

E. D. Cook Cc. R. Hanna 
R. S. Tucker R. F. Bailey (alt.) 
F, VonVoigtlander H. M. Turner (alt.) 

Marking of Compressed Gas Cylinders to Iden- 
tify Content H. R. Harris 

Safety in Electric and Gas Welding and Cutting 

J. H. Lampe A. M. Unger (alt.) 

Safety Code for the Industrial Use of X-Rays 

J. T. Wilson 
Sound Recording L. C, Holmes 


—To Joint Committees 


AIEE-NEMA-EEI Joint Committee on Insulation Co- 
ordination J. H. Foote, 
Chmn. AIEE Delegation 
AIEE-IRE Committee on Noise Definitions 
R. S. Tucker 
Chairman 
AIEE-ASME Committee on a Recommended Specifica- 
tion for Prime Mover Speed Governing 
M. J. Steinberg 
Chairman 
ASME-AIEE Joint Committee on Steam Turbine Gen- 
erators F. V. Smith 
Chairman 
AIEE-NEMA Committee on Textile Mill Control En- 
closures Swaffield O. Cowan, 
Chmn. AIEE Delegation 


— To Other Standardizing Committees 


American Research Committee on Grounding 
C. T. Sinclair 
Copper and Copper Alloyed Wires for Electrical Con- 
ductors (ASTM B-1) 
L. E. Fogg C. T. Sinclair 
Electrical Section, National Fire Protection Association 
Robin Beach W. B. Kouwenhoven 
Industry Committee on Interior Wiring Design 
M. M. Brandon L. C. Petermann 
U.S. Committee for Study Group XIV of the CCIR 
(International designations of frequency bands) 
G. B. Ransom 
ISO Technical Committee 37—Terminology 
Cc. L. Dawes 
U. S. National Committee, IEC 
R. C. Sogge, President 
Canadian National Committee, "EC 
B. G. Ballard, President 
Mexican Liaison Representative 
J. V. Schmill 


—To Electrical Standards Board of ASA 
and U.S. National Committee of 
International Elec hnical Commission 





Alternates 

R. S. Burnap 
R. D, deKay 
I. W. Gross 


Representatives 
F. E. Harrell 
E. B. Paxton 
J. J. Pilliod 
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Dwiston Assignments 
Communication & Electronics 
R. S. Burnap 
R. D. deKay F. E. Harrell 
J. J. Pilliod E. B. Paxton 
—To ASA Graphic Standards Board 
H. P. Westman 
—To ASA Mining Standards Board 
L. H. James (alt.) 


Power 
I. W. Gross 


A. C. Muir 


Technical Committees 


Communication Division 


Student Branches 


R. F. Danner, Chairman; 


Oklahoma Gas and Electric 


Communication Division Committee 


H. A. Affel, Chairman; Bell Telepho ne Laboratories 
Inc., Murray Hill, N. J. 


I. S. Coggeshall, Vice-Chairman New York, N. Y. 


Co., P. O. Box 1498, Oklahoma City 1, Okla. 
W. Scott Hill, Vice-Chairman Schenectady, N. Y 
L. L. Nonemaker, Secretary Allentown, Pa. 
G. W. Bower Newark, N. J. 
J. L. Callahan New York, N. Y. 
Walter Criley Nashville, Tenn. 
C. F. Dalziel Berkeley, Calif. 
R. A. Deller New York, N. Y. 
D. D. Ewing Lafayette, Ind. 
K. A. Fegley Philadelphia, Pa. 
Wendell Fowler Fort Worth, Tex. 
R, C. Gorham Pittsburgh, Pa. 


John Meszar, Secretary 
L. G. Abraham 

E. D. Becken 

F. B. Bramhall 

E. C. Chamberlin, Jr. 
D. I. Cone 


New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
San Francisco, Calif. 


(Representing Board of Directors) 


Cc. E. Dean 
J. B. Epperson 
A. E. Frost 
H. R. Huntley 
H. I. Romnes 


Little Neck, N. Y. 
Cleveland, Ohio 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 


W. F. Gray 

E. T. B. Gross 

G. E. Moore 

J. W. Rittenhouse 
J. D. Ryder 

L. N. Stone 

F. W. Tatum 

R. T. Weil, Jr. 

E. R. Welch 


University, Ala. 
Arlington Heights, Ill. 
East Pittsburgh, Pa. 
Rolla, Mo. 

Urbana, IL 
Corvallis, Oreg. 
Dallas, Tex. 

New York, N. Y. 
Washington, D. C. 


Chairmen of District Committees on Student Activities 


1 M.G. Malti 
2 E.C. Dubbe 

3. R. E. Anderson 
4 P.H. Nelson 

5 E. L. Fairchild 
6 W.A. Hixson 
7 ELL. Sitz 

8 R.C. Lewis 

9 L.R. Kersey 
10 R. E. Phillips 


Ithaca, N. Y. 
Morgantown, W. Va. 
Newark, N. J. 
Gainesville, Fla 

Detroit, Mich. 

Rapid City, S. Dak. 
Manhattan, Kans. 

Los Angeles, Calif. 
Vancouver, B. C., Canada 
Edmonton, Alta., Canada 


Technical Operations 


J. D. Tebo, Chairman; Bell Telephone Laboratories, Inc., 
463 West St., New York 14, N. Y 


W. R. Clark, Vice-Chairman 
Hendley Blackmon, Secretary 
E. C. Day, Assistant Secretary 


Philadelphia, Pa. 
East Pittsburgh, Pa. 


Technical Papers and Programs, AIEE Headquarters 
R. S. Gardner, Assistant Secretary 
Technical Committee Activities, AIEE Headquarters 


H. A. Affel 

L. W. Birch 

W. R. Brownlee 
J. B. Coleman 
C. E. Ganther 
E. I. Green 

G. W. Heumann 
L. F. Hickernell 
M. D. Hooven 
J. A. Hutcheson 
Guy Kleis 

E. U. Lassen 

L. J. Linde 

F. K. McCune 
A. C. Muir 

B. G. A. Skrotzki 


Murray Hill, N. J. 
Mansfield, Ohio 
Birmingham, Ala. 
Camden, N. J. 
Cleveland, Ohio 
Murray Hill, N. J. 
Schenectady, N. Y. 
Hastings-on-Hudson, N. Y. 
Newark, N. J. 

East Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Milwaukee, Wis. 
Hyde Park, Mass. 
Schenectady, N. Y. 
Philadelphia, Pa. 
New York, N. Y. 


E. F. Watson New York, N. Y. 


Committee on Communication 
Switching Systems 


A. E. Frost, Chairman; Western Union Telegraph Co., 
60 Hudson Street, New York 13, N. Y. 

William Keister, Vice-Chairman New York, N. Y. 

Eric Brooke, Secretary Galion, Ohio 

C. W. Anderson Providence, R. I. 

New York, N. Y. 

Los Angeles, Calif. 

New York, N. Y. 

Chicago, Ill. 

New Haven, Conn. 

Montreal, Que., Canada 

Chicago, Ill. 

Dallas, Texas 

New York, N. Y. 

Washington, D. C. 

New York, N. Y. 

St. Louis, Mo. 

Vancouver, B. C., Canada 

Whippany, N. J. 

Washington, D. C. 

Nashville, Tenn. 

Chicago, Ill. 

Alexandria, Va. 

Dallas, Texas 

Philadelphia, Pa. 

Endicott, N. Y. 

Vancouver, B. C., Canada 


. G. Mathewson 
. F. May 
.. T. Meeds 
ohn Meszar 
. C. Minx 
. J. Mitchell 
S. Neikirk 
H. Nolke 
. H. Phillips 
. B. Smith 
. L. Solomon 
W. Tatum 
. M. Tomlinson 
E. White 
. R. Zilliax 


ruts: 
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(No Subcommittee) 


Committee on Radio Communica- 
tions Systems 
E. D. Becken, Chairman; RCA Communications, Inc., 


66 Broad Street, New York 4, N. Y. 
R. D. Campbell, Vice-Chairman New York, N. Y. 


R. C. Sogge 
S. Reid Warren, Jr. 


Schenectady, N. Y. 
Philadelphia, Pa. 


David Talley, Secretary 
J. W. Butterworth 
. 8. Caruthers 


Clifton, N. J. 
New York, N. Y 
San Carlos, Calif. 


Transfers 
E. P. Yerkes, Chairman; 


Bell Telephone Company of 


Pennsylvania, 1401 Arch St., Philadelphia 2, Pa. 


R. R. Longwell, Secretary 
R. H. Baxter 

C. T. Brasfield, Jr. 
Charles Clos 

C. Concordia 

M. M. Ewell 

A. H. Frampton 
R. A. Hopkins 

K. J. Knudsen 

A. J. Krupy 

H. L. Meyer 

C. T. Pearce 

E. W. Seeger 


Baltimore, Md. 

St. Louis, Mo. 
Birmingham, Ala. 
New York, N. Y. 
Schenectady, N. Y. 
Portland, Oreg. 
Toronto, Ontario, Canada 
Pasadena, Calif. 
Naugatuck, Conn. 
Chicago, Ill. 

York, Nebr. 
Philadelphia, Pa. 
Milwaukee, Wis. 


Nutley, N. J. 

Los Angeles, Calif. 
Philadelphia, Pa. 
Murray Hill, N. J. 
Washington, D. C. 
Los Angeles, Calif. 
San Francisco, Calif. 
. Gaddis Kansas City, Mo. 
. Heckendorn Chicago, II. 

. Hoff Cleveland, Ohio 

. Koerner Los Angeles, Calif. 

. Kraus Philadelphia, Pa. 
>. Likel New York, N. Y. 
. MacDonald Chicago, Ill. 
J. McDonald Montreal, Que., Canada 
Roger McSweeny New York, N. Y. 
Victor Nexon New York, N. Y. 


G. Clavier 
A. Currie 
$. Dahlberg, Jr. 
>. Dickieson 
». Dodrill 
. Dueker 
. Ferry 


Q> pew 


D> ZOO RErsx 


A. B. Weaver Corpus Christi, Tex. 


Volta Scholarship Trustees 


J. E. Reid 
Hubert Sharp 
P. T. Sproul 

J. M. Street, Jr. 


Toronto, Ont., Canada 
Denver, Colo. 

Murray Hill, N. J. 
Birmingham, Ala. 


H. S. Osborne, Chairman 
D. D. Ewing 


C. A. Powel 


Upper Montclair, N. J. 
(Term expires July 31, 1955) 
Lafayette, Ind. 

(Term expires July 31, 1957) 
Boston, Mass. 

(Term expires July 31, 1959) 
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Seattle, Wash. 
Baltimore, Md. 
New York, N. Y. 
Los Angeles, Calif. 
Philadelphia, Pa. 
Boston, Mass. 
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(No Subcommittee) 


Charlotte, N. C. 
Chicago, Ill 

St. Louis, Mo. 
Washington, D. C. 


Committee on Special Communica- 


tions Applications 


E, C. Chamberlin, Jr., Chairman; Western Union Tele- 
graph Co., 60 Hudson Street, New York 13, N. Y 


A. A. James, Vice-Chairman 


H. M. Case, Secretary 
G,. W. Baughman 

J. B. Coleman 

W. R. Donsbach 

N. H. Saunders 

J. E. Spencer 

T. W. Stringfield 


(No Subcommittee) 


New Haven, Conn 
New York, N. Y. 
Pittsburgh, Pa. 
Camden, N. J. 
Baltimore, Md. 
Chicago, IIL. 
Birmingham, Ala. 
Portland, Oreg 


Committee on Telegraph Systems 


E. F. Watson, Chairman; 


Bell Telephone Laboratories, 


Inc., 463 West Street, New York 14, N. Y. 


F. H. Cusack, Vice-Chairman 


R. B. Shanck, Secretary 
A. S. Benjamin 

W. H. Bliss 

A. G. Cooley 

A. H. Gardiner 

D. F. Hazen, Jr. 

J. V. L. Hogan 
Alfred Kahn 

J. B. Moore 

Eldon Nichols 

H. A. Palm, Jr. 

R. B. Steele 

V. N. Vaughan 
H. P. Westman, Sr 
W. H. Worsham 
G. B. Worthen 


Facsimile Subcommittee 


New York, N. Y. 
New York, N. Y. 
Chicago, Ill. 
Princeton, N. J. 
New York, N. Y. 


Montreal, Que., Canada 


Philadelphia, Pa. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y 
Chicago, ID 
Toronto, Ont., Canada 
New York, N. Y 
New York, N. Y 
Los Angeles, Calif. 
New York, N. Y. 


A. G, Cooley, Chairman; Times Facsimile Corporation, 
540 West 58th Street, New York 19, N. Y. 


W. H. Bliss 
F. H. Cusack 
J. V. L. Hogan 


Princeton, N. J 
New York, N. Y. 
New York, N. Y. 


Committee on Television and Aural 
Broadcasting Systems 


J. B. Epperson, Chairman; Scripps-Howard Radio, Inc., 
1816 East 13th Street, Cleveland 14, Ohio 


C. M. Braum, Vice-Chairman 


R. K. Hellmann, Secretary 
E. D. Barcus 

G. H. Brown 

J. F. Cannon 

J. B. Coleman 
J. F. Craib 

Cc, E. Dean 

W. L. Everitt 
P. C. Goldmark 
C, F. Hanson 
R. N. Harmon 
D., E. Harnett 
Scott Helt 

H. F. Herbig 
C. R. Kraus 


Carmine Masucci 
True McLean 

W. A. Nichols 

L. E. Rawls 

O. W. B. Reed, Jr. 
J. W. Rieke 

F. B. Roberts 

L. M. Rodgers 
R. E. Shelby 
Carl E. Smith 

G. R. Town 

V. E. Trouant 

A. P. Walker 

H. E. Weppler 
H. O. Wood 


(No Subcommittee) 
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Washington, D. C. 
Little Neck, N. Y. 
Los Angeles, Calif. 
Princeton, N. J. 
New Haven, Conn, 
Camden, N., J. 
Mineola, N. Y. 
Little Neck, N. Y. 
Urbana, Til. 

New York, N. Y. 
Los Angeles, Calif. 
Washington, D. C. 
Syracuse, N. Y. 
Clifton, N. J. 
Nutley, N. J. 
Philadelphia, Pa. 
Metuchen, N. J. 
Long Island City, N. Y. 
Ithaca, N. Y. 
Montreal, Que., Canada 
Nashville, Tenn. 
Washington, D. C. 
Murray Hill, N. J. 
New York, N. Y. 
Philadelphia, Pa. 
New York, N. Y. 
Cleveland, Ohio 
Ames, Iowa 
Camden, N. J. 
Washington, D. C. 
New York, N. Y. 
Philadelphia, Pa. 


Committee on Wire Communica- 


tions Systems 


H. R. Huntley, Chairman; American Telephone & Tele- 
graph Co., 195 Broadway, New York, 7, N. Y. 


L. R. Montfort, Vice-Chairman 


D. T. Osgood, Secretary 
A. L. Albert 

W. M. Allen 

C. A. Armstrong 
D. H, Baker 

R. L. Brinton 
W. C. Burnett 
G. E. Burridge 
E. M. Calderword 
W. L. Carter 

R. S. Caruthers 
G. E. Dodrill 

P. G. Edwards 
I. M. Ellestad 
T. J. Fleming 
D. G. Geiger 

R. F. Gosnell 
W. C. Hankison 
C. D. Howe 

L. H. Hutchins, Jr 
J. R. Hyneman 
E. A. Johnson 
E. R. Jones 

C. H. McGuire 
R. H. Miller 

F. B. Morgan 
Elmer Niemoller 
W. E. Noller 

R. R, O'Connor 
W. F. Potter 

D. A. Riechel 

A. L. Rumsey 

L. J. Shaffer 

W. T. Smith 

L. C, Starbird 


(No Subcommittee) 


New York, N. Y. 
New York, N. Y. 
Corvallis, Oreg. 
Portland, Oreg. 

New York, N. Y. 
Detroit, Mich. 

San Francisco, Calif. 
Charlotte, N. C. 
Toronto, Ont., Canada 
San Francisco, Calif. 
San Francisco, Calif. 
San Carlos, Calif. 
Washington, D. C. 
Murray Hill, N. J. 
Omaha, Nebr. 

Santa Monica, Calif. 
Toronto, Ont., Canada 
St. Louis, Mo. 
Amarillo, Texas 
Seattle, Wash. 
Newington, N. H. 
New York, N. Y. 
New Haven, Conn 
Denver, Colo. 
Montreal, Que., Canada 
San Francisco, Calif. 
Madison, Wis. 

Los Angeles, Calif. 
Berkeley, Calif. 
Chicago, II. 

Boston, Mass. 
Portland, Oreg 
Albany, N. Y. 
Cleveland, Ohio 
Washington, D. C. 
Dallas, Texas 


General Applications Division 


General Applications Division Com- 


mittee 


L. W. Birch, Chairman; 


Ohio Brass Company, Trans- 


portation Department, Mansfield, Ohio 


R. L. Octting, Vice-Chairman 


A. G. Ochler, Secretary 
W. L. Berry 

H. F. Brown 

P. H. Hatch 

W. E. Jacobsen 

T. C, Johnson 

E, W. Seeger 


Cleveland, Ohio 
New York, N. Y. 
Culver City, Calif. 
New York, N. Y 
Richmond Hill, N. Y. 
Schenectady, N. Y. 
Bloomfield, N. J. 
Milwaukee, Wis. 


(Representing Board of Directors) 


S. D. Summers 


Washington, D. C, 


Committee on Air Transportation 


W. L. Berry, Chairman; Hughes Tool Co., Aircraft Di- 
vision, Florence & Teale Streets, Culver City, 


Calif 


L. R. Lagson, Vice-Chairman 
Peter Duyan, Jr., Secretary 


J. W. Allen 

B. O. Austin 

E. P. Barlow 
W. V. Boughton 
W. C. Bryant 
H. E. Crabtree 
J. P. Dallas 

D. W. Exner 

H. J. Finison 
Fred Foulon 

D. E. Fritz 

Elio Fueyo 

C. E. Gagnier 
S. H. Hanville, Jr. 
W. T. Harding 
T. B. Holliday 
R. D. Jones 

E. F. Kotnik 

F. L. Lyons 
John Maxian, Jr. 
J. D. Miner 


G. A. Phillips 
Felix Quirino 
J. F. Randack, Jr. 


Washington, D. C 
Santa Monica, Calif. 
Teterboro, N. J. 
Lima, Ohio 
Baltimore, Md. 
Arcadia, Calif. 
Burbank, Calif. 
Lynn, Mass, 
Culver City, Calif. 
Seattle, Wash. 
Boston, Mass. 

El Segundo, Calif. 
Cleveland, Ohio 
Miami, Fla. 
Torrance, Calif. 
Cleveland, Ohio 
Dayton, Ohio 
Elmhurst, Til. 

Fort Wayne, Ind. 
San Diego, Calif. 
Torrance, Calif. 
Los Angeles, Calif. 
Lima, Ohio 

St. Paul, Minn. 
Schenectady, N. Y. 
Fort Worth, Texas 
Dayton, Ohio 
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. O. Ray 

. F. Rempt 

. A. Rugge 

. H. Scott 

. R. Smythe 

. R. Tragesser 
. F. Trumbull 


Lima, Ohio 
Burbank, Calif 
Minneapolis, Minn. 
Washington, D. C. 
Johnsville, Pa. 
Cleveland, Ohio 
San Francisco, Calif. 
Buffalo, N. Y. 
Cleveland, Ohio 
New York, N. Y. 


ACRrI< 


> x 


W. W. West 


Subcommittee on Aircraft Electrical 
Systems 


D. W. Exner, Chairman; 
Seattle, Wash 

K. W. Carlson 

L. M. Cobb 

R. R. Jenner 

E. F. Kotnik 

C. L. Mershon 

C. 8. Milliken 

R. L. Olson 

A 


Boeing Airplane Company, 


Schenectady, N. Y. 
Johnsville, Pa. 
Wichita, Kans. 

San Diego, Calif. 
Lima, Ohio 
Burbank, Calif. 

St. Paul, Minn. 
Dayton, Ohio 

San Francisco, Calif. 
Cleveland, Ohio 
Washington, D. C. 


F. Randack, Jr. 
F, Trumbull 

. C. Walley 

. J. Wilson 


J 
oO 
B 


Subcommittee on Electrical Control, Pro- 
tective Devices, and Cable 


B. O. Austin, Chairman; Westinghouse Electric Corp., 
Lima, Ohio 

E. P. Barlow 

E. C. Bottemiller 

W. C. Bryant 

S. C. Caldwell 

R. A. Millermaster 

A. J. Mustard 

W. G. Neild 

R. L. Olson 

Jerome Ottmar 

J. W. Pobst 

O. C, Walley 


Baltimore, Md 
Schenectady, N. Y. 
Burbauk, Calif. 
Schenectady, N. Y. 
Milwaukee, Wis. 
Miami, Fla. 
Eatontown, N. J. 
St. Paul, Minn 
Attleboro, Mass. 
Johnsville, Pa. 
Cleveland, Ohio 


Subcommittee on Aircraft Electrical Rotat- 
ing Machinery 


H. R. Tragesser, Chairman; Jack & Heintz, Inc., Cleve- 
land, Ohio 

V. C. Holloway 

R. D. Jones 

W. R. Kruesi 

M. H. Lowe 

T. J. Martin 

R. R. Miille 

R. R. Smith, Jr. 


Washington, D. C. 
Fort Wayne, Ind. 
West Lynn, Mass. 

Washington, D. C. 

Seattle, Wash. 
Lima, Ohio 
Philadelphia, Pa. 


Subcommittee on{Rating of Airborne 
Electrical Apparatus 


D. H. Scott, Chairman; Electricity Division, Naval Re- 
search Laboratory, Washington 25, D. C. 
E. K. MeMullin, Vice-Chairman Los Angeles, Calif 
Witt Beatson Washington, D. C 
Herman Braun Lima, Ohio 
Peter Duyan, Jr. Santa Monica, Calif. 
R. M. Fisher, Jr. West Lynn, Mass. 
P. W. Franklin Johnsville, Pa. 
R. D. Jones Fort Wayne, Ind. 
E. F. Kotnik San Diego, Calif 
L. J. Lyons Hawthorne, Calif 
C. G. Martin Cleveland, Ohio 
William Merrill Burbank, Calif. 
E. Naumann Dayton, Ohio 
F, M. Potter Teterboro, N. J 
Walter Robinson Columbus, Ohio 
R. H. Simonds Seattle, Wash. 
H. B. Van Dagens Chicago, Hl. 
L. A. Zahorsky Grand Rapids, Mich. 


Subcommittee on Dielectric Testing Pro- 
cedures for Aircraft Electrical Equipment 
and Insulation Materials 


J. P. Dallas, Chairman; Hughes Tool Company, Aircraft 
Division, Culver City, Calif. 

D. W. Exner 

Fred Foulon 

H. S. Gillespie 

C. 8. McMeekin 

C. S. Milliken 

W. B. Penn 


Seattle, Wash. 

El Segundo, Calif 
Teterboro, N. J 
Lima, Ohio 
Burbank, Calif. 
West Lynn, Mass, 


ELECTRICAL ENGINEERING 





Committee on Domestic & Commer- 


cial Applications 


T. C. Johnson, Chairman; 


General Electric Co., 5 


Lawrence Street, Bloomfield, N. J 


H, F. Hoebel, Vice-Chairman 
J. A. Deubel, Secretary 
Constantine Bary 
J. C. Beckett 
O. K. Buck 
T. H. Cline 

J. O. Covington 
R. W. Fauquet 
O. W. Hurd 

H. W. Kelley 
. E, Krammes 
B. MacDonald 
H. Martin 

L. Matney 

R. Milby 

H. Oliver 

F. Parr 

N. Roberson 
E. Schall, Jr 
. G. Scot 
. 8. Smith 
. E. Smith 
), W. Warner 
. H. Watson 
. B. Wolf 

T. Woodson 
. F. Zimmerman 
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New York, N. Y. 
Milwaukee, Wis. 
Philadelphia, Pa. 
San Francisco, Calif. 
Los Angeles, Calif. 
Newark, Ohio 

New York, N. Y. 
Chicago, Ill. 

Prosser, Wash. 
Washington, D. C. 
North Canton, Ohio 
Toronto, Ont., Canada 
Chattanooga, Tenn 
Richland, Wash. 
Detroit, Mich 
Schenectady, N. Y. 
Mansfield, Ohio 
Seattle, Wash. 

New York, N. Y 
Vancouver, B. C., Canada 
Seattle, Wash 
Joliet, Il. 

Fort Wayne, Ind. 
Bridgeport, Conn. 
Charlotte, N. C. 
Louisville, Ky. 
Davton, Ohio 


Electric Space Heating and Heat Pumps 


Subcommittee (West) 


L. N. Roberson, Chairman; 


L. N. Roberson Co., 
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East 103rd Street, Seattle 55, Wash. 


J. C. Beckett 
O. K. Buck 
O. W. Hurd 
R. G. Scott 
G. 8. Smith 


San Francisco, Calif. 

Los Angeles, Calif. 
Prosser, Wash. 
Vancouver, B. C., Canada 
Seattle, Wash. 


Electric Space Heating and Heat Pumps 


Subcommittee (East) 


Constantine Bary, Chairman; 


Philadelphia Electric Co., 


1000 Chestnut Street, Philadelphia 5, Pa. 


S. T. Bowan 

J. O. Covington 
B. H. Martin 

J. B. MacDonald 
G. E. Schall, Jr. 
H. B. Wolf 


Cleveland, Ohio 

New York, N. Y. 
Chattanooga, Tenn 
Toronto, Ont., Canada 
New York, N. Y. 
Charlotte, N. C, 


Domestic Appliances Subcommittee 


B. F. Parr, Chairman; Westinghouse Electric Corp., 246 
East 4th Street, Mansfield, Ohio 


J. A. Deubel 

W. H. Farrell 

R. W. Fauquet 
D. E. Krammes 
W. R. Milby 

T. T. Woodson 
R. F. Zimmerman 


Milwaukee, Wis. 
Chicago, Ill. 
Chicago, Il. 

North Canton, Ohio 
Detroit, Mich. 
Louisville, Ky. 
Dayton, Ohio 


Farm Electrification Subcommittee 


J. H. Oliver, Chairman; 


General Electric Co., Farm 


Industry Division, Schenectady, N. Y 


W. B. Buchanan 
T. H. Cline 

H, W. Kelley 
W, W, Warner 
H. H. Watson 


Toronto, Ont., Canada 
Newark, Ohio 
Washington, D. C. 
Fort Wayne, Ind, 
Bridgeport, Conn. 


Committee on Land Transportation 


P. H. Hatch, Chdirman; 


Long Island Railroad Co.. 


Morris Park Shops, 91-53 121st Street, Richmond 


Hill 18, N. Y 


.. Kimball, Vice-Chairman 


I 
. E. Spindler, Secretary 
. C. Aydelort 

J. Berti 

L. S. Billau 

L. W. Birch 

H. F. Brown 

D. M. Burckett 

Hector Chaput 

R. J. Corfield 

Andrew Costic 

V. F. Dowden 
Llewellyn Evans 

E. A. Foster 

J. C. Fox 
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New York, N. Y. 
East Pittsburgh, Pa. 
Erie, Pa. 

Omaha, Nebr. 
Baltimore, Md. 
Mansfield, Ohio 
New York, N. Y. 
Boston, Mass. 
Ottawa, Ont., Canada 
Garfield, Utah 
Hoboken, N. J. 
New Haven, Conn. 
Chattanooga, Tenn. 
Chicago, Ill. 
Princeton, W. Va. 


. P. Frey 

H. Gordon 

’. H. Griffith 

S. H. Hamilton 
F. Haney 

M. Harrison 
L. Hoard 

G. Inglis 

P. Jerencsik 
L. Johnson 
A. Koch 

E. Legg 

B. Lent 

W. Marras 
M. C. Martin 


Baltimore, Md 
Philadelphia, Pa. 
Parsons, Kans. 
Larchmont, N. Y. 
Montreal, Que., Canada 
East Pittsburgh, Pa 
Seattle, Wash. 
Toronto, Ont., Canada 
Columbus, Ohio 
LaGrange, Ill 
Cleveland, Ohio 
Chicago, II. 
Boston, Mass. 
Chicago, Ill 
Portland, Oreg 
A. McGee New York, N. Y. 
B. Meissner St. Louis, Mo 
R. Negley Philadelphia, Pa 
A. Noertker Cincinnati, Ohio 
G. Ochler New York, N. Y. 
W. Painter Montreal, Que., Canada 
J. H. Ray Cleveland, Ohio 
F. L. ReQua San Francisco, Calif. 
Dwight L. Smith Highwood, Ill 
Jacob Stair, Jr Philadelphia, Pa 
D. R. Staples Eddystone, Pa 
M. C. Swanson Schenectady, N. Y. 
J. D. Sylvester Montreal, Que., Canada 
J. T. Turner Vancouver, B. C., Canada 
R. S. Warren Elkhart, Ind 
L. F. Williams San Francisco, Calif 
R. A. Williamson 
H. P. Wright 
Laurence Wylie 


OPS YMNAYOrOP>SOrosoRny 


Erie, Pa 
Baltimore, Md. 
Seattle, Wash. 


Heavy Traction Papers and Plans Sub- 


committee 


H. F. Brown, Chairman; Gibbs & Hill, Inc., 
vania Station, New York 1, N. Y. 

J. C. Aydelott 
R. L. Kimball 
T. M. C. Martin 
S. R. Negley 

M. C. Swanson 
Laurence Wylie 


Pennsyl- 


Erie, Pa 

New York, N. Y. 
Portland, Oreg. 
Philadelphia, Pa 
Schenectady, N. Y. 
Seattle, Wash. 


Heavy Traction Electrification Data Sub- 
committee 


L. W. Birch, Chairman; Ohio Brass Company, Mansfield, 
Ohio 


Light Traction Papers and Plans Subcom- 
mittee 


A. M. Harrison, Chairman; Westinghouse Electric Corp., 
T. & G. Div. 5-N-38, East Pittsburgh, Pa. 

J. C, Aydelott 

L. W. Birch 

A. P. Frey 

J. G. Inglis 

R. L. Kimball 

S. B. Lent 

Dwight L. Smith 


Erie, Pa. 

Mansfield, Ohio 
Baltimore, Md. 
Toronto, Ont., Canada 
New York, N. Y. 
Boston, Mass. 
Highwood, III. 


Diesel-Electric Traction Papers and Plans 
Subcommittee 


A. G. Oehler, Chairman; Simmons-Boardman Publishing 
Co., 30 Church Street, New York 7, N. Y. 
J. C, Aydelott 
E, A. Foster 
D. F. Haney 
L. L. Johnson 
L. E. Legg 
S. W. Marras 
P. A. McGee 
S. R. Negley 
G. W, Painter 
M. C. Swanson 
J. D. Sylvester 
H. P. Wright 


Erie, Pa, 

Chicago, Ill. 

Montreal, Que., Canada 
La Grange, Ill. 
Chicago, Ill. 

Chicago, Ill. 

New York, N. Y. 
Philadelphia, Pa. 
Montreal, Que., Canada 
Schenectady, N. Y. 
Montreal, Que., Canada 
Baltimore, Md. 


AIEE Committee #11 (A.S.A. C-35, Rotat- 
ing Electrical Machinery on Railway Loco- 
motives and Rail Cars, and Trolley, Gaso- 
line-Electric and Oil-Electric Coaches) 


K. H. Gordon, Chairman; Pennsylvania Railroad Co., 
1635 Suburban Station Building, Philadelphia 4, 
Pa. 

J. C, Aydelott 

A. M. Harrison 

L. L. Johnson 

D. M. Petty 


Erie, Pa. 

East Pittsburgh, Pa. 
La Grange, Il. 
Bethlehem, Pa. 


Officers and Committees—1954-55 


Liaison Representative on Standards Com- 
mittee 


R. A. Williamson, General Electric Co., 2901 East Lake 
Road, Erie 1, Pa 


Subcommittee on Revision of AIEE Stand- 
ard #16 (Electric Railway Control Appa- 
ratus) A.S.A. C-48 


R. A. Williamson, Chairman; General Electric Co., 2901 
East Lake Road, Erie, Pa 

J. C. Fox 

K. H. Gordon 

M. C. Swanson 


Princeton, W. Va. 
Philadelphia, Pa. 
Schenectady, N. Y. 


Committee on Marine Transporta- 
tion 


W. E. Jacobsen, Chairman; General Electric Co., 1 River 
Road, Schenectady 5, N. Y. 

J. E. Jones, Vice-Chairman 

W. N. Zippler, Secretary 

J. M. Apple 

P. D. DuMont 

J. B. Feder 

R. M. Franklin 

R. W. Frost 

A. R. Gatewood 

E. A. Geary 

L. M. Goldsmith 

P. A. Guise 

H. F. Harvey, Ji 

S. A. Haverstitch 

D. B. Hoover 

Cornelius Krommenhock 

V. W. Mayer 

E. M. Rothen 

J. D. Shuster 

G. O. Watson 

O. A. Wilde 

Meyer Ziev 


Milwaukee, Wis. 
New York, N. Y. 
Washington, D. C. 
New York, N. Y. 
Washington, D. C. 
Great Neck, N. Y. 
Amesbury, Mass. 
New York, N. Y. 
Camden, N. J. 
Philadelphia, Pa. 
New York, N. Y. 
Newport News, Va. 
East Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Brooklyn, N. Y. 
Washington, D. C. 
New York, N. Y. 
Quincy, Mass. 
London, England 
Chester, Pa. 
Philadelphia, Pa 


Power Generation Subcommittee 


Oscar A. Wilde, Chairman; 
Dock Co., Chester, Pa 

John Apple 

L. M. Goldsmith 

S. A. Haverstitch 

D. B. Hoover 

W. E. Jacobsen 


Sun Shipbuilding & Dry 


Washington, D. C. 
Philadelphia, Pa. 
East Pittsburgh, Pa 
East Pittsburgh, Pa. 
Schenectady, N. Y. 


Power Application Subcommittec 


L. M. Goldsmith, Chairman; Atlantic Refining Co., 260 
South Broad Street, Philadelphia, Pa. 
John Apple Washington, D. C 
J. B. Feder Washington, D. C. 
S. A. Haverstitch East Pittsburgh, Pa. 
D. B. Hoover East Pittsburgh, Pa. 
W. E. Jacobsen Schenectady, N. Y. 
J. E. Jones Milwaukee, Wis. 


Wires and Cables Subcommittee 


W. N. Zippler, Chairman; Gibbs & Cox, Inc., | Broad- 
way, New York 4, N. Y. 

P. J. DuMont 

J. B. Feder 

A. R. Gatewood 

W. E. Jacobsen 

Vv. W. Mayer 


New York, N 
Washingten, 

New York, N 
Schenectady. 
Washington, 


Switchboards and Control Subcommittee 


S. A. Haverstitch, Chairman; Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa. 

P. J. DuMont 

H. F. Harvey, Jr. 

J. E. Jones 

Cornelius Krommenhock 

J. D. Shuster 


New York, N. Y. 
Newport News, Va 
Milwaukee, Wis 
Brooklyn, N. Y. 
Quincy, Mase. 


Distribution Subcommittee 


H. F. Harvey, Jr., Chairman; Newport News Shipbuild- 
ing & Dry Dock Co., Newport News, Va. 
John Apple Washington, D. C, 
J. B. Feder Washington, D. C. 
A. R. Gatewood New York, N. Y. 
E, A. Geary Camden, N. J. 
L. M. Goldsmith Philadelphia, Pa. 
P. A. Guise New York, N. Y. 
Vv. W. Mayer Washington, D. C. 
W. N. Zippler New York, N. Y. 
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Fittings and Appliances Subcommittee 


V. W. Mayer, Chairman; U. S. Maritime Commission, 
Technical Div., U. S. Dept. of Commerce Bidg., 
Washington 25, D. C. 

P. J. DuMont 

R. W. Frost 


New York, N. Y. 
Amesbury, Mass. 
Camden, N. J. 
New York, N. Y. 
Newport News, Va. 
New York, N. Y. 
Quincy, Mass. 
Chester, Pa. 


H. F. Harvey, Jr. 
E. M. Rothen 

J. D. Shuster 

O. A. Wilde 


Communications and Alarms Subcommittee 


R. W. Frost, Chairman; Henschel Corporation, 14 Cedar 
Street, Amesbury, Mass. 

J. B. Feder 

R. M. Franklin 

A. R. Gatewood 

E. A. Geary 

Cornelius Krommenhock 

E. M. Rothen 

J. D. Shuster 


Washington, D. C. 
Great Neck, N. Y. 
New York, N. Y. 
Camden, N. J. 
Brooklyn, N. Y. 
New York, N. Y. 
Quincy, Mass. 


Navigation Equipment Subcommittee 


R. M. Franklin, Chairman; Sperry Gyroscope Co., Great 
Neck, N. Y. 

R. W. Frost 

P. A, Guise 

Cornelius Krommenhock 

E. M. Rothen 

Meyer Ziev 


Amesbury, Mass. 
New York, N. Y. 

Brooklyn, N. Y. 
New York, N. Y. 
Philadelphia, Pa. 


Publicity, Personnel and History Sub- 
committee 


H. F. Harvey, Jr., Chairman; Newport News Shipbuild- 
ing & Dry Dock Co., Newport News, Va. 

O. A. Wilde Chester, Pa. 

W. N. Zippler New York, N. Y. 


Editing Subcommittee 


W. N. Zippler, Chairman; Gibbs & Cox, Inc., 1 Broad- 
way, New York 4, N. Y. 


H., F. Franklin, Jr. Newport News, Va. 


International Standardization Subcommit- 
tee 


A. R. Gatewood, Chairman; American Bureau of Ship- 
ping, 45 Broad Street, New York 4, N. Y. 

J. B. Feder Washington, D. C. 

H. F. Harvey, Jr. Newport News, Va. 

S. A. Haverstitch East Pittsburgh, Pa 

W. N. Zippler New York, N. Y, 


Committee on Production and Ap- 
plication of Light 


R. L. Octting, Chairman; General Electric Co., Nela 
Park, Cleveland 12, Ohio 

F. Dickerhoff, Vice-Chairman 

. F. Angier, Secretary 

. Avery 

. Barbrow 

. Brown 

. Bruun 

. Carstens 

. Church 

. Clayton 

. Finch 

. Gilmore 

. Graham 

y Hadsel 

Saver 

. Hedrich 

. Hemmenway 


Mineola, N. Y. 
Washington, D. C. 
Chicago, Ill. 
Washington, D. C. 
Stanford, Calif. 
New York, N. Y. 
Itasca, Ill. 

Des Plaines, Ill. 
Storrs, Conn. 
Berkeley, Calif. 
Chicago, Ill. 

New York, N. Y. 
Chicago, Ill. 
Danville, Ill. 

Ann Arbor, Mich. 
Chicago, Ill. 
Lynn, Mass. 
Cleveland, Ohio 
Wilmington, Del. 
Cleveland, Ohio 
Cleveland, Ohio 
New York, N. Y. 
Salem, Mass. 

Los Angeles, Calif. 
. Shirley, Jr. Corvallis, Oreg. 
. Strong Ithaca, N. Y. 
. Wall Detroit, Mich. 
. Waterman Bloomfield, N. J. 
. Wey Canton, Ohio 
" Whipple Brooklyn, N. Y. 
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Industry Division 


Industry Division Committee 


G. W. Heumann, Chairman; General Electric Co., 
Industry Control Dept., Bldg. 285-121, Schenectady 
5, N. Y. 

C. N. Clark, Vice-Chairman 

R. S. Gardner, Secretary 

Harold Bunte 

H. W. Cory 

F. S. Glaza 

W. R. Harris 

E. U. Lassen 

E. J. Limpel 

J. Z. Linsenmeyer 

A. C. Muir 

(Representing Board of Directors) 

H. L. Palmer 

August Schmidt, Jr. 

F. D. Snyder 

S. A. Warner 


Pittsburgh, Pa. 
New York, N. Y. 
Chicago, Il. 
Milwaukee, Wis. 
Freeport, Texas 
East Pittsburgh, Pa. 
Milwaukee, Wis. 
Milwaukee, Wis. 
Pittsburgh, Pa. 
Philadelphia, Pa. 


Schenectady, N. Y. 
Schenectady, N. Y. 
New York, N. Y. 
New York, N. Y. 


Committee on Chemical, Electro- 
chemical and Electrothermal Appli- 
cations 


F. S. Glaza, Chairman; Dow Chemical Co. Engineering 
Dept., Texas Division, Freeport, Texas 

R. M. Wainwright, Vice-Chairman Urbana, Il. 

C. R. Olson, Secretary East Pittsburgh, Pa. 

F. V. Andreae Chattanooga, Tenn. 

F. M. Baxandall Midland, Mich. 

E. J. Borrebach East Pittsburgh, Pa. 

F. T. Bowditch Cleveland, Ohio 

Schenectady, N. Y. 

Wilmington, Del. 

Houston, Texas 

Baton Rouge, La. 

Rome, N. Y. 

Milwaukee, Wis. 

East Pittsburgh, Pa. 

Pittsburgh, Pa. 

Rockdale, Texas 

Toledo, Ohio 

Wilmington, Del. 

Midland, Mich. 

Montreal, Que., Canada 

St. Louis, Mo 

Richland, Wash. 

Freeport, Texas 

Vancouver, Wash. 

Philadelphia, Pa. 

Midland, Mich. 

Hastings-on-Hudson, N. Y. 

Oakland, Calif. 

Welland, Ont., Canada 

Newport News, Va. 

Schenectady, N. Y. 

Cleveland, Ohio 

New York, N. Y. 

South Charleston, W. Va. 

Schenectady, N. Y. 

Troutdale, Oreg. 

Schenectady, N. Y. 


FH. Justin 

F. L. Lawton 

A. E. Marshall 
F. J. Mollerus 

B. J. Nankervis 
Waldo Porter 

H. C. Riggs 

F. F. Robison, Jr 


; ‘Unger 
W. Wahlquist 
‘0. Wardrop 
. B. Wilson 
. H. Wolgast 
. H. Zielinski 


Storage Batteries Subcommittee 


H. C. Riggs, Chairman; The Electric Storage Battery Co., 
P. O. Box 5723, Philadelphia 32, Pa. 

W. J. Hamer Washington, D. C. 
J. R. Hardy New York, N. Y. 
N. E. Hehner Owosso, Mich. 
H. E. Jensen Washington, D. C. 
G. B. Schleicher Philadelphia, Pa. 
H. N. Stover Trenton, N. J. 
Cleveland, Ohio 

Westerly, R. I. 


H. H. Zielinski Schenectady, N. Y. 


Electrothermal Processes Subcommittee 


E. J. Borrebach, Chairman; Westinghouse Electric Corp., 
E. Pittsburgh, Pa. 

E. A. Hanff, Vice-Chairman 

F. V. Andreae 

F. T. Bowditch 

D. R. Cochran 

J. R. Lee 

E. O. Scott 


Pittsburgh, Pa. 
Chattanooga, Tenn. 
Cleveland, Ohio 
Schenectady, N. Y. 
Pittsburgh, Pa. 
Welland, Ont., Canada 


Cathodic Protection Subcommittee 
R, M. Wainwright, Chairman; College of Engineering, 


University of Illinois, Urbana, IIl. 


J. P. Oliver, Vice-Chairman Cleveland, Ohio 


Officers and Committees—1954-—55 


Austin 
Coleman 
Dietze 
Hart, Jr. 
Leffel 
Peabody 


. H. Portland, Oreg. 
. E. 
C. 
.R. 
.C. 
. W. 
. P. Schaefer 
- 4 
. RK. 
o ae 
+ 3 
. Ww. 
Ww. 


Pittsburgh, Pa. 
Los Angeles, Calif. 
Birmingham, Ala. 
Detroit, Mich. 
Jackson, Miss. 
Detroit, Mich. 
Washington, D. C. 
Ogallala, Nebr. 
Los Angeles, Calif. 
Newport News, Va. 
New York, N. Y. 
Washington, D. C. 


Schwerdtfeger 
Smith 
Stauffacher 
Streever 
Wahiquist 
Zastrow 


Aah A Rg Mabe LZ 


Chemical Industry Subcommittee 
J. N. Fogg, Chairman; Ethyl Corporation, Baton Rouge, 
L 


a. 
P. R. Callaham 
C. S. Collier 


Lake Forest, Ill. 
Wilmington, Del. 
Houston, Texas 
Pasadena, Texas 
Rome, N. Y. 
Houston, Texas 
Wilmington, Del. 
Houston, Texas 
Schenectady, N. Y. 
Port Sulphur, La. 
Boston, Mass. 

St. Louis, Mo. 
Midland, Mich. 
Yonkers, N. Y. 
Midland, Mich. 
Syracuse, N. Y. 
Midland, Mich. 
South Charleston, W. Va. 
Freeport, Texas 


J. Loustaunau 
E. Marshall 
F. Robison, Jr. 
J. Rosch 

F, Shumar 

W. Scott 

R. Walker 

O. Wardrop 
O. Wood 


HORA PE MP MP mOmme: 


Electrochemical Processes Subcommittee 


W. E. Gutzwiller, Chairman; 
Milwaukee, Wis. 

C. 8. Hague, Jr., Secretary 

F. A. Anderson 

J. R. Auld 

F. M. Baxandall 

H. O. Bourque 

F, M. Fisher 

J. N. Fogg 

W. Fraser 

W. C, Gardiner 

A. D. Hadley 

E. M. Hansford 

A. D. Hargroder 

J. D. Harper 

John Kiefer 

C., A. Langlois 

A. E. Marshall 

Ken McCaskill 

E. M. Meyer 

B. J. Nankervis 

Waldo Porter 

F. H. Rockwell 

G. B. Scheer 

F. D. Shaw 

J. W. Tracht 

R. N. Wagner 

H. H. Zielinski 


Allis-Chalmers Mfg. Co., 


East Pittsburgh, Pa. 
Wilmington, Del. 
Montreal, Que., Canada 
Midland, Mich. 
Pasadena, Texas 
Barberton, Ohio 
Baton Rouge, La. 
Arvida, Que., Canada 
Niagara Falls, N. Y. 
Portland, Oreg. 

Alloy, W. Va. 

Lake Charles, La. 
Rockdale, Texas 
Jones Mills, Ark. 
Corpus Christi, Texas 
St. Louis, Mo. 
Niagara Falls, N. Y. 
Carteret, N. J. 
Freeport, Texas 
Vancouver, Wash. 
Painesville, Ohio 
Oakland, Calif. 

South Plainfield, N. J. 
Wyandotte, Mich. 
Pittsburgh, Pa. 
Schenectady, N. Y. 


Pacific Coast Subcommittee 


F. J. Mollerus, Chairman; General Electric Company, 
Hanford Engineer Works, Richland, Wash. 


(Personnel to be selected) 


Committee on Electric Heating 


Harold Bunte, Chairman; Commonwealth Edison Co., 
72 West Adams Street, Chicago 90, Ill. 
W. C. Rudd, Vice-Chairman New Rochelle, N. Y. 
Schenectady, N. Y. 
Hartford, Conn. 
Pasadena, Calif. 
Fostoria, Ohio 
Dayton, Ohio 
Niagara Falls, N. Y. 
Schenectady, N. Y. 
Trenton, N. J. 
Camden, 'N. J. 
Detroit, Mich. 
Detroit, Mich. 
Middletown, Conn. 
Haddonfield, N. J. 
Baltimore, Md. 
Baltimore, Md. 
Pittsburgh, Pa. 
Toronto, Ont., Canada 
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- D. Moore 
Pearson 
P 


. E. Peck 

. B, Shand 

. D. Spillman 
. A. Strobel 

. A. Tudbury 


Ann Arbor, Mich. 
State College, Pa. 
Meadville, Pa. 
Corning, N. Y. 
Philadelphia, Pa. 
Detroit, Mich. 
Cleveland, Ohio 


Induction and Dielectric Heating Sub- 


committee 


T. P. Kinn, Chairman; 


Westinghouse Electric Corp., 


2519 Wilkens Avenue, Baltimore, Md. 


C. A. Tudbury, Secretary 


R. M. Baker 

C. P. Bosomworth 
John Bruggeman 
Harold Bunte 

E, W. Chapin 

F. T. Chesnut 

J. E. Eiselein 

C. W. Frick 

R. D. Gardner 
Edward Goodridge 
W. H. Hickok 

J. H. Hrovath 

C. A. Jorgensen 
F. H. Justin 

R. E. Kirby 

K. E. Kjolseth 

G. W. Klingaman 
Otto Kreiser 

R. V. Lackner 

B, E. McArthur 
J. W. Post 

W. C. Rudd 

G, W. Scott, Jr. 
R. S. Segsworth 
J.T. Vaughan 
Otto Weitmann 
F, F. White 

J. W. Williamson 


Cleveland, Ohio 
Baltimore, Md. 
Akron, Ohio 
Bloomfield, N. J. 
Chicago, Il. 
Laurel, Md. 
Trenton, N. J. 
Camden, N. J. 
Schenectady, N. Y. 
Syracuse, N. Y. 
Brooklyn, N. Y. 
Louisville, Ky. 
Cleveland, Ohio 
Kenosha, Wis. 
Midland, Mich. 
Baltimore, Md. 
Schenectady, N. Y. 
Camden, N. J 
Newark, N. J. 
Pittsburgh, Pa. 
Youngstown, Ohio 
Milwaukee, Wis. 
New Rochelle, N. Y. 
Lancaster, Pa. 


Toronto, Ont., Canada 


Cleveland, Ohio 
New York, N. ¥ 
Wilmington, Del. 
Cleveland, Ohio 


Radiant Heating Subcommittee 


E. J. Bates, Chairman; 


Dayton, Ohio 
I, J. Barber 
Harold Bunte 
P. H. Goodell 
W. T. Gray, II 
J. D. Hall 
E. A. Linsday 
D. S. Pearson 
E. B. Shand 
R. G. Slauer 
L. A. Strobel 
William Thompson 
W. H. Wannamaker 


National Cash Register Co., 


Fostoria, Ohio 
Chicago, II. 
Detroit, Mich. 
Philadelphia, Pa. 
Bloomfield, N. J. 
Nela Park, Ohio 
State College, Pa. 
Corning, N. Y. 
Salem, Mass. 
Detroit, Mich. 
Pittsburgh, Pa. 
Philadelphia, Pa 


Technical Data Subcommittee 


L. P. Hynes, Chairman; 36 West End Avenue, Haddon- 


field, N. J. 
Harold Bunte 
C. D. Fawcett 
P. H, Goodell 
C. F. Kreiser 
W. C. Russell 
A. D, Spillman 


Chicago, Il 
Philadelphia, Pa. 
Detroit, Mich. 
Pittsburgh, Pa. 
Pittsfield, Mass. 
Philadelphia, Pa. 


Committee on Electric Welding 


E. J. Limpel, Chairman; A. O. Smith Corp., Milwaukee 


1, Wi 


’ 


is. 
J. F. Deffenbaugh, Vice-Chairman 
R. J. Krieger, Secretary 


J. H. Blankenbuehler 
F. L. Brandt 

J. W. Brown 

Cc. R, Dixon 

M. A. Faucett 

J. D. Ghesquiere 

S. M. Kapell 

W. B. Kouwenhoven 
Charles Molenaar 


. F. Steinert 
. K. Stringham 
. W. Tietze 
. D. VanSciver 
. U. Welch, Jr. 
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Warren, Ohio 
Henderson, Nev. 
Troy, Ohio 
Lynn, Mass. 
Milwaukee, Wis. 
New Kensington, Pa. 
Decatur, Ill. 
Detroit, Mich. 
Philadelphia, Pa. 
Baltimore, Md. 
Detroit, Mich. 
Kenosha, Wis. 
Ferndale, Mich. 
Dearborn, Mich. 
Columbus, Ohio 
Buffalo, N. Y. 
Buffalo, N. Y. 
Cleveland, Ohio 
Newark, N. J. 
Philadelphia, Pa. 
York, Pa. 
Milwaukee, Wis. 


L. P. Winsor 
R. E. Young 
Myron Zucker 


Troy, N. Y. 
Kankakee, Ill. 
Detroit, Mich. 


Fundamental Arc Research Subcommittee 


L. P. Winsor, Chairman; Rensselaer Polytechnic Insti- 
tute, Department of Electrical Engineering, Troy, 


N.Y. 


Robert Krieger, Vice-Chairman 


J. H. Cahn 

J. D. Cobine 
R. E. Evans 
Wolfgang Finkelnburg 
J. E. Forss 
W. J. Greene 
T. B. Jones 
T. H. Lee 

E. J. Limpel 
S. F. Radtke 
Bela Ronay 
G. M. Skinner 
C. G. Smith 
Myron Zucker 


Instrumentation for 
Subcommittee 


Columbus, Ohio 
Columbus, Ohio 
Schenectady, N. Y. 
Bridgeport, Conn. 


Chicago, Ill. 
Murray Hill, N. J. 
Baltimore, Md. 
Schenectady, N. Y. 
Milwaukee, Wis. 
Newport, Del. 
Annapolis, Md. 
Buffalo, N. Y. 
Waltham, Mass. 
Detroit, Mich. 


Resistance Welding 


R. P. C. Rasmussen, Chairman; Battelle Memorial Insti- 


tute, Columbus, Ohio 

M. P. Cornelius, Jr. 
J. F. Deffenbaugh 
C. R. Dixon 

. D. Graham 

3. M. Kapell 

’. H. Kraybill 

. J. Krieger 

2. J. Limpel 

. V. Nelson 
Alex Paalu 
J. F. Randall 
J. J. Riley 
C. F. Savage, Jr 
J. L. Solomon 
H. D. VanSciver 
J. B. Welch 


Chicago, II. 
Warren, Ohio 

New Kensington, Pa. 
East Pittsburgh, Pa. 
Philadelphia, Pa. 
Maywood, Iil. 
Columbus, Ohio 
Milwaukee, Wis. 
Schenectady, N. Y. 
Milwaukee, Wis. 
Dearborn, Mich. 
Warren, Ohio 
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Schenectady, N. Y- 
Pittsburgh, Pa. 
Ansonia, Conn. 

New Haven, Conn. 

Fairfield, Ala. 
Indianapolis, Ind. 
East Pittsburgh, Pa. 
Cleveland, Ohio 
Erie, Pa. 

Garfield, Utah 
Cambridge, Mass. 
Holden, W. Va. 
New York, N. Y. 
East Chicago, Ind. 
Cleveland, Ohio 
Adena, Ohio 
Pittsburgh, Pa. 
Cleveland, Ohio 
Pittsburgh, Pa. 
Lead, S. Dak. 
Birmingham, Ala. 
Franklin, Pa. 

East Pittsburgh, Pa. 
Chicago, III. 
Scranton, Pa. 
Michigan City, Ind. 
Charleston, W. Va. 
Schenectady, N. Y. 
Milwaukee, Wis. 
Philadelphia, Pa. 
Charleston, W. Va. 
Phoenix, Ariz. 
Columbus, Ohio 
Oakland, Calif. 
Sparrows Point, Md. 
Worcester, Maas. 


South Charleston, W. Va. 


Wilkes-Barre, Pa. 
Cleveland, Ohio 
Chicago, Il. 


William Deans Philadelphia, Pa. 
Leo Dolkart Chicago, Ill. 
F. M. Dorey Los Angeles, Calif. 
W. J. Ellenberger Washington, D. C. 
F. W. Enoch, Jr. Monsanto, III. 
R. A. E rwin Los Angeles, Calif. 
Philadelphia, Pa. 

Plainville, Conn. 

Midland, Mich. 

Freeport, Texas 

Tacoma, Wash. 

Akron, Ohio 

Norco, La. 

Fort Wayne, Ind. 

New York, N. Y. 

Port Lavaca, Texas 

Linden, N. J. 

Peterboro, Ont., Canada 

St. Louis, Mo. 

New York, N. Y. 

Milwaukee, Wis. 
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Distribution Systems for Commercial Build- 
ing Subcommittee 


Metal Industries Subcommittee 


F. O. Schnure, Chairman; Bethichem Steel Corp., 
Sparrows Point 19, Md. 


C. I. Maust, Chairman; Voorhees, Walker, Foley & Smith, 
101 Park Avenue, New York, N. Y. 


D. M. Allison 
Glenn Bates 

D. L. Beeman 
Philmore Belsky 
H, A. Bergen 

A. J. Bisson 

W. C. Bloomquist 
Edward Bond, Jr. 
A. M. Buck 
Allan Coggeshall 
J. P. Conner 

W. C. Deans 

Leo Dolkart 

H, J. Donnelly 
R. A. Erwin 


Tulsa, Okla. 
Seattle, Wash. 
Schenectady, N. Y. 
Los Angeles, Calif. 
St. Joseph, Mich. 
New York, N. Y. 
Schenectady, N. Y. 
Niagara Falls, N. Y. 
Everett, Wash. 
New York, N. Y. 
San Diego, Calif. 
Philadelphia, Pa. 
Chicago, Il. 
Albany, N. Y. 

Los Angeles, Calif. 
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W. E. Miller, Secretary 


J. E. Arberry 
H. W. Biskeborn 
E. H. Browning 
. M. Carson 


grime we 


g 


Hposrre 


Schenectady, N. Y. 
Pittsburgh, Pa. 
Newark, Ohio 

East Pittsburgh, Pa. 
San Francisco, Calif. 
Cleveland, Ohio 
Pittsburgh, Pa. 
Fontana, Calif. 


Los Angeles, Calif. 
Cleveland, Ohio 
Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Waterbury, Conn. 


Hamilton, Ont., Canada 


Milwaukee, Wis. 
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E. H. Myers 

B. E, Price 

G. B. Scheer 

E. G. Schlup 
Victor Siegfried 
S. V. Stickler, Jr. 
J. R. Wickey 


East Pittsburgh, Pa. 
Columbus, Ohio 
Oakland, Calif. 
Middletown, Ohio 
Worcester, Mass. 
Philadelphia, Pa. 
Cleveland, Ohio 


Eastern Mining Subcommittee 


. B. Moore, Chairman; Mining-Indus. Engrg. Divs., 

General Electric Co., Schenectady 5, N. Y. 

. O. Wood, Secretary Chicago, I). 
E. Breth Fairfield, Ala. 
E. Briscoe Indianapolis, Ind 
A. Buss Cleveland, Ohio 
L. Chapman Erie, Pa. 
W. Davis Cambridge, Mass. 
A. Dunn Holden, W. Va. 
H. Edwards New York, N. Y. 
E. Gaston Adena, Ohio 
J. Gleim Pittsburgh, Pa. 
H. Harrison Birmingham, Ala. 
R. Hugus Franklin, Pa. 
H. Hulse Salt Lake City, Utah 
F. Johnson Michigan City, Ind. 
L. Lindsey Charleston, W. Va. 
C. Muir Philadelphia, Pa. 
. P. Musser Charleston, W. Va. 
. R. Richart Benton, Ill. 
. O. Wardrop South Charleston, W. Va. 
R. Weichel Wilkes-Barre, Pa. 
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Western Mining Subcommittee 


B. Chafetz, Chairman; International Min. & Chem. 
Corp., Potash Division, Carlsbad, N. Mex. 
A. Poppino, Secretary Phoenix, Ariz. 
H. Bailey Duluth, Minn. 
L. Bauer Denver, Colo. 
J. Corfield Garfield, Utah 
M. Gilbert Spokane, Wash. 
M. Googin San Francisco, Calif. 
L. Gust Lead, S. Dak. 
H. Hartley Phoenix, Ariz. 
H. Hulse Salt Lake City, Utah 
G. Ivy Chicago, Ill. 
O. Kammerman Rapid City, S. Dak. 
. R. Lloyd Salt Lake City, Utah 
. E. Martin Inspiration, Ariz. 
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Committee on Petroleum Industry 


J. Z. Linsenmeyer, Chairman; Westinghouse Electric 
Corp., 306 Fourth Avenue, P. O. Box 1017, Pitts- 
burgh 30, Pa. 

J. Sittel, Vice-Chairman 

H. Hulse, Secretary 

R. Ashley 

W. Beaudreau 

C. Benjamin 

E. Burlingame 

S. Cannon 

. J. Claes 

arl Cross 

. F. Danner 

). H. Dickinson 

B. Eddy 

. Edmundson 

M. Furtney 

M. Goldsmith 

R. Heidelbrecht 

H. Heller 
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Tulsa, Okla. 

East Pittsburgh, Pa. 
Dallas, Texas 

Corpus Christi, Texas 
New York, N. Y. 
Kansas City, Mo. 
Atlanta, Ga. 

East St. Louis, Ill. 
Phillips, Texas 
Oklahoma City, Okla. 
Linden, N. J. 

Des Plaines, Ill. 
Kansas City, Mo. 
Tulsa, Okla. 
Philadelphia, Pa. 
Kansas City, Mo. 
Tulsa, Okla. 

Tulsa, Okla. 

El Paso, Texas 

Hoyle East Chicago, Ind. 


Hildebrand 
Homan, Jr. 


Hyde East Pittsburgh, Pa. 
Kansas City, Mo. 
Bartlesville, Okla. 

West Allis, Wis. 
Sugar Creek, Mo. 
Borger, Texas 
Tulsa, Okla. 

Oklahoma City, Okla. 

Oklahoma City, Okla. 

Oklahoma City, Okla. 
Philadelphia, Pa. 

West Allis, Wis. 
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. Oberhelman 
D. M. Poundstone 
G. A. Smith 
H. Stueve 
J. Thompson 
E. Thornton 
H. Walker 
A. Wright 
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Production Subcommittee 


J. R. Ashley, Chairman; Magnolia Pipe Line Co., P. O. 
Box 900, Dallas 21, Texas 


(Personnel to be selected at a later date) 
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Transportation Subcommittee 


R. S. Cannon, Chairman; Plantation Pipe Line Co., 
P. O. Box 1743, Atlanta 1, Ga. 


(Personnel to be selected at a later date) 


Refining Subcommittee 


W. H, Dickinson, Chairman; Standard Oil Development 
Company, Linden, N. J. 


(Personnel to be selected at a later date) 
. . 
Power Division 


Power Division Committee 


B. G. A. Skrotzki, Chairman; “Power’’, 330 West 42nd 
Street, New York 36, N. Y. 
C. T. Hatcher, Vice-Chairman 
R. 8. Gardner, Secretary 
J. A. Adams 
F. R. Benedict 
(Representing Board of Directors) 
A. A. Browne 
W. R. Brownlee 
P. Hayward 


New York, N. Y. 
New York, N. Y. 
Philadelphia, Pa. 

Boston, Mass. 


San Francisco, Calif. 
Birmingham, Ala. 
Pittsburgh, Pa. 

.. F. Kennedy Schenectady, N. Y. 
. A. Lewis, Jr. Chicago, Ill. 
C. Newark, N. J. 
= * Schenectady, N. Y. 
Perth Amboy, N. J. 
Detroit, Mich. 
Chicago, III. 
Ridgway, Pa. 

. V. Smith Chicago, Ill. 
. G. Veinott Cleveland, Ohio 
nk von Roeschlaub New York, N. Y. 
East Pittsburgh, Pa. 
Hazleton, Pa. 
Philadelphia, Pa. 
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Ss. Mendenhall 
2. G. Norell 
I. Pollard 
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Committee on Carrier Current 


S. C. Leyland, Chairman; Westinghouse Electric Corp., 
95 Orange Street, Newark 1, N 

L. G. Eaton, Vice-Chairman (East) 
L. E. Ludekens, Vice-Chairman (West) 
Los Angeles, Calif. 
Newark, N. J. 
Washington, D. C. 
New York, N. Y. 
Los Angeles, Calif. 
Butte, Mont. 
Toronto, Ont., Canada 
Portland, Oreg. 
San Francisco, Calif. 
Portland, Oreg. 
Schenectady, N. Y. 
Plainville, Conn. 
Oklahoma City, Okla. 
Manchester, N. H. 
Chattanooga, Tenn. 
San Francisco, Calif. 
Baltimore, Md. 
Syracuse, N. Y. 
Schenectady, N. Y. 
Johnstown, Pa. 
Hazelton, Pa. 
_M. North Adams, Mass. 
.W. Boston, Mass. 
muel Lubin North Adams, Mass. 
. W. MacLean Spokane, Wash. 
-D. Moynihan East Pittsburgh, Pa. 
Augusta, Maine 
Syracuse, N. Y. 
Chicago, Ill. 
Los Angeles, Calif. 
Beaumont, Texas 
Chicago, IIL. 
Alcoa, Tenn. 
Charlotte, N. C. 
Detroit, Mich, 


Boston, Mass. 


H. W. Lensner, Secretary 
J. F. Atkinson 

S. C. Bartlett 

T. M. Blakeslee 
W. H. Blankmeyer 
C. W. Boadway 

J. R. Boston 

R. L. Brinton 
LaVerne Carter 
T. A. Cramer 

J. A. Doremus 

J. R. Ellison 

J. L. Evans 

G. E. Farmer 

G. B. Gilcrest 


H. J. Sutton 

L. G. Walker 
Mead Waren, Jr. 
W. J. Wortman 
Jean Youngblood 


Executive Subcommittee 


C. W. Boadway, Chairman; Hydro-Electric Power Com- 
mission of Ontario, 620 University Avenue, To- 
ronto, Ont., Canada 

. A. Cramer 
. G. Eaton 


Schenectady, N. Y. 
Boston, Mass. 


. B. Gunter 
H. W. Lensner 
S. C. Leyland 
Samuel Lubin 
L. E. Ludekens 
J. D. Moynihan 


Baltimore, Md. 
Newark, N. J. 
Newark, N. J. 


North Adams, Mass. 


Los Angeles, Calif. 
East Pittsburgh, Pa. 
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Methods of Measurements and High Fre- 
quency Characteristics of Power Equip- 
ment and Transmission Lines Subcom- 


mittee 


J. D. Moynihan, Chairman; 
East Pittsburgh, Pa. 


J. F. Atkinson 
R. W. Beckwith 
P. R. Crooker 
R. J. Kavazia 
E. 8. Kocsan 
N. M. Levinson 
Samuel Lubin 
L. R. teecr wag 


Westinghouse Electric Corp., 


Washington, D. C. 
Syracuse, N. 
Syracuse, N. Y. 


Johnstown, Pa. 
North Adams, Mass. 
North Adams, Mass. 

Chicago, Ill. 

Pittsburgh, Pa. 


Use of Microwave Equipment for Relaying, 
Telemetering and Supervisory Control 


Subcommittee 


T. A. Cramer, Chairman; 
Utility Engg. Dept., 


General Electric Co., Electric 
Schenectady 5, N. Y. 


(Personnel to be selected at a later date) 


Prepare a Carrier Current Bibliography 


Subcommittee 


Samuel Lubin, Chairman; 


Adams, Mass. 


Sprague Electric Co., North 


(Personnel to be selected at a later date) 


Carrier Radiation Subcommittee 


. B. Gunter, Chairman; 


Westinghouse Electric Corp., 


2519 Wilkens Ave., Baltimore 3, Md. 


. W. Beckwith 

. E. Lake 

. E. Ludekens 
5. C. Preston 

2. F. Timme 
L. G. Walker 


Forrest Woodland, Jr. 


Syracuse, N. Y. 
San Francisco, Calif. 
Alhambra, Calif. 


Portland, Oreg. 
Chicago, IIL 
New York, N. Y. 


Committee on Insulated Conductors 


M. H. McGrath, Chairman; 


General Cable Corp., 26 


Washington St., Perth Amboy, N. J. 


M. W. Ghen, Vice-Chairman 


L. E. Fogg, Secretary 
M. J. Andrews 
R. W. Atkinson 
C. F. Avila 

C. E. Baugh 

E. D. Bent 

C, E. Betzer 

R. C. Blankenburg 
Andrew Bodicky 
A. S. Brookes 
W. R. Bullard 
H. W. Clark 

E. W. Davis 

W. A. Del Mar 
C. D. Eash 

D. M. Farnham 
G. H. Fiedler 

E. H. Finch 

R. W. Gillette 
Herman Halperin 
L. F. Hickernell 
H. T. Hofer 

L. E. Howard 

B. R. Hubbard 
R. H. Kolks 

L. lL. Komives 
M. J. Lowenberg 
R. E. Morse 

J. H. Nicholas 
C. T. Nicholson 
J. C. Parker 

W. T. Peirce 

F. L. Phillips 

J. J. Pokorny 

8. J. Rosch 

J. J. Rueckert 
R. A. Schatzel 
C. 8. Schifreen 
G. B. Shanklin 
H. D. Short 

F. W. Smith 
Joseph Sticher 

E. G. Sturdevant 
Gordon Thompson 
R. J. Wiseman 
K. S. Wyatt 

C. W. Zimmerer 


Pittsburgh, Pa. 
Phillipsdale, R. I. 

Los Angeles, Calif. 
Bayonne, N. J. 

Boston, Mass. 

San Francisco, Calif. 
Montreal, Que., Canada 
Chicago, Ill. 

Los Angeles, Calif. 

St. Louis, Mo. 
Newark, N. J. 

New York, N. Y. 
Washington, D. C. 
Cambridge, Mass. 
Yonkers, N. Y. 
Jackson, Mich. 
Montreal, Que., Canada 
Rochester, N. Y. 
Chicago, Ill. 

New York, N. Y. 
Chicago, Ill. 
Hastings-on-Hudson, N. Y. 
Denver, Colo. 
Bridgeport, Conn. 
Trenton, N. J. 
Cincinnati, Ohio 
Detroit, Mich. 

Boston, Mass. 

New York, N. Y. 
Chicago, Ill. 

Buffalo, N. Y. 
Memphis, Tenn 
Worcester, Mass. 
Kansas City, Mo. 
Cleveland, Ohio 
Hastings-on-Hudson, N. Y. 
Baltimore, Md. 

Rome, N. Y. 
Philadelphia, Pa. 
Schenectady, N. Y. 
Toronto, Ont., Canada 
Richmond, Va. 
Detroit, Mich. 

Bristol, R. I. 

New York, N. Y. 
Passaic, N. J. 

Yonkers, N. Y. 

New York, N. Y. 
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Administration Subcommittee 


M. H. McGrath, Chairman; General Cable Corporation, 
26 Washington Street, Perth Amboy, N. J. 


M. W. Ghen, Vice-Chairman 
L. E. Fogg, Secretary 
Subcommittee Chairmen: 


A. S. Brookes 
E. W. Davis 
W. A, Del Mar 
R, W. Gillette 
B. R. Hubbard 


J. J. Pokorny 

S. J. Rosch 

J. J. Rueckert 
Joseph Sticher 


Pittsburgh, Pa. 
Phillipsdale, R. I. 


Newark, N. J. 
Cambridge, Mass. 
Yonkers, N. Y. 
New York, N. Y. 
Trenton, N. J. 
Cincinnati, Ohio 
Detroit, Mich. 
Worcester, Mass. 
Cleveland, Ohio 
Hastings-on-Hudson, N. Y. 
Baltimore, Md. 
Detroit, Mich. 


Standards and Publication Subcommittee 


A. 8. Brookes, Chairman; Public Service Electric & Gas 
Co., 80 Park Place, Newark, N. J. 


E. D. Bent 
Andrew Bodicky 
L. E. Fogg 
L. F. Hickernell 
F. M. Hull 
M. H. McGrath 
C. C. Shackford 
C, W. Zimmerer 


Montreal, Que., Canada 
St. Louis, Mo. 
Phillipsdale, R. I. 
Hastings-on-Hudson, N. Y. 
Detroit, Mich. 

Perth Amboy, N. J. 
Trenton, N. J. 

New York, N. Y. 


Cable Characteristics Subcommittee 


W. A. Del Mar, Chairman; Phelps Dodge Copper Prod- 
ucts Co., Habirshaw Cable and Wire Division, 


Yonkers, N. Y. 


M. J. Andrews 
R. W. Atkinson 
E. D. Bent 

F. H. Buller 


Los Angeles, Calif. 
Westfield, N. J. 
Montreal, Que., Canada 
Schenectady, N. Y. 
New York, N. Y. 
Chicago, Il. 

Denver, Colo. 
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R. J. Mather 
Louis Meyerhoff 


J. J. O'Donnell 
Samuel Rosenbach 
C. S. Schifreen 
C. C. Schackford 
H. D. Short 

R. C. Waldron 
F. O. Wollaston 
G, W. Zink 


Portland, Oreg. 
Bayonne, N. J. 

New York, N. Y. 
Rochester, N. Y. 

New York, N. Y. 
Pittsburgh, Pa. 
Philadelphia, Pa. 
Trenton, N. J. 
Toronto, Ont., Canada 
Passaic, N. J. 
Vancouver, B. C., Canada 
Yonkers, N. Y. 


Cable Supply Systems Subcommittee 


R. W. Gillette, Chairman; Consolidated Edison Company 
of New York, Inc., 4 Irving Place, New York 3, 


N. Y. 
». F. Avila 
. L. Bellaschi 
>. Blankenburg 
°. A. Bolien 
. R. Bullard 
. W. Clark 
. M. Farnham 
. W. Ghen 
. F. Hickernell 
. T. Hofer 
4. W. Howard 
. Hyde 
. Komives 
. J. Lowenberg 
. J. Mather 
. H. McGrath 
. T. Nicholson 
. C. Parker 
3. S. Schifreen 
. B. Shullerts 
. B. Shanklin 
. D. Short 
. W. Smith 
. J. Wiseman 
. 8. Wyatt 
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Boston, Mass. 
Portland, Oreg. 

Los Angeles, Calif. 
Portland, Oreg. 

New York, N. Y. 
Washington, D. C. 
Montreal, Que., Canada 
Pittsburgh, Pa. 
Hastings-on-Hudson, N. Y. 
Denver, Colorado 
Bridgeport, Conn. 
Toronto, Ont., Canada 
Detroit, Mich. 

Boston, Mass. 
Portland, Oreg 

Perth Amboy, N. J. 
Buffalo, N. Y. 
Memphis, Tenn. 
Philadelphia, Pa. 

San Francisco, Calif. 
Schenectady, N. Y. 
Tortono, Ont., Canada 
Richmond, Va. 
Passaic, N. J. 

Yonkers, N. Y. 


Bridgeport, Conn. 

Detroit, Mich. 
Philadelphia, Pa. 

Perth Amboy, N. J. 
Bayonne, N. J. 
Philadelphia, Pa. 

Kansas City, Mo. 
Schenectady, N. Y. 
Passaic, N. J. 

Vancouver, B. C., Canada 


A. H. Kidder 
M. H. McGrath 
Louis Meyerhoff 
J. H, Neher 

F. L. Phillips 

G, B. Shanklin 
R. J. Wiseman 
F. O. Wollaston 


Conductors Subcommittee 


B. R. Hubbard, Chairman; J. A. Roebling’s Sons Co., 
Trenton 2, N. J. 


E. W. Greenfield Spokane, Wash. 


Insulations Subcommittee 


Joseph Sticher, Chairman; The Detroit Edison Co., 2000 
—2nd Avenue, Detroit 26, Mich. 


R. W. Atkinson 


Westfield, N. J. 


Utilization Wiring Systems Subcommittee 


S. J. Rosch, Chairman; Anaconda Wire & Cable Co., 
Hastings-on-Hudson 6, N. Y. 

W. R. Bullard 

E. C. DeBaene 

H. P. Dupre 

G. S. Eager, Jr. 

R. W. Foster 

M. J. Lowenberg 

E. E. MclIlveen 

R. A. Schatzel 

J. J. Tesoriero 

J. S. Waddington 

H. H. Watson 

C. W. Zimmerer 


New York, N. Y. 
Detroit, Mich. 
New York, N. Y. 
Bayonne, N. J. 
Canton, N. C. 
Boston, Mass. 
Passaic, N. J. 
Rome, N. Y. 

New York, N. Y. 
Brockville, Ont., Canada 
Bridgeport, Conn, 
New York, N. Y. 


Special-Purpose Cable Subcommittee 


W. T. Pierce, Chairman; American Steel and Wire Com- 
pany, Worcester, Mass. 

J. F. Atkinson 

E. D. Bent 


Washington, D. C. 
Montreal, Que., Canada 


J. J. Pokorny 

S. J. Rosch 
Samuel Rosenbach 
F. B. Schullerts 

D. S. Young 


Cleveland, Ohio 
Hastings-on-Hudson, N. Y. 
Pittsburgh, Pa. 

San Francisco, Calif. 
Toronto, Ont., Canada 


Structures Subcommittee 


J. J. Pokorny, Chairman; Cleveland Electric [luminat- 
ing Co., 75 Public Square, Cleveland 1, Ohio 


M. J. Andrews 
C. E. Baugh 

R. C, Blankenburg 
Andrew Bodicky 
H, W, Clark 

C. D. Eash 

H. S. Eubank 
G. H. Fiedler 
M. W. Ghen 

R. W. Gillette 
H. Hyde 

C. T. Nicholson 
F. L. Phillips 

J. J. Rueckert 
F. W. Smith 


Los Angeles, Calif. 
San Francisco, Calif. 
Los Angeles, Calif. 
St. Louis, Mo. 
Washington, D. C. 
Jackson, Mich. 

New York, N. Y. 
Rochester, N. Y. 
Pittsburgh, Pa. 

New York, N. Y. 
Toronto, Ontario, Canada 
Bufflao, N. Y. 
Kansas City, Mo. 
Baltimore, Md. 
Richmond, Va. 


Tests and Measurements Subcommittee 


E. W. Davis, Chairman; Simplex Wire & Cable Co., 79 
Sidney Street, Cambridge 39, Mass. 


J. G. Balsbaugh 
P. L. Bellaschi 
C. F. Betzer 

A. S. Dana 

W. A. Del Mar 
C. G. Mansfield 
J. C. Parker 


G. M. L. Sommerman 


Joseph Sticher 


Gordon Thompson 


P. H. Ware 
C. W. Zimmerer 


Cambridge, Mass. 
Portland, Oreg. 
Chicago, Ml. 
Seymour, Conn, 
Yonkers, N. Y. 
Los Angeles, Calif. 
Memphis, Tenn. 
Columbus, Ohio 
Detroit, Mich, 
New York, N. Y. 
Cambridge, Mass. 
New York, N. Y. 


European Practice Subcommittee 


L. I. Komives, Chairman; The Detroit Edison Company, 
2000—2nd Avenue, Detroit 26, Mich. 


A. N. Armand 
C. C. Barnes 
Amund Braaten 
L. G. Brazier 
W. R. Bullard 
E. L. Davey 

P. L. Dellis 

L. Domenach 
Luigi Emanueli 
W. Glass 


Robert Goldschmidt 


B. O. N. Hansson 


P. M. Hollingsworth 


Heinz Horn 

M. E. Laborde 
R. Laroche 

J. S. Mollerhoj 
P. Muller 
Robert Nordell 
C. T. W. Sutton 


Eastleigh, England 
London, England 

Oslo, Norway 

London, England 

New York, N. Y., U.S.A, 
Manchester, England 
Brussels, Belgium 

Lyon, France 

Milan, Italy 

London, England 
Cossonaz Gare, Switzerland 
Stockholm, Sweden 
London, England 

Koln Mulheim, Germany 
Paris, France 

Clichy, France 
Copenhagen, Denmark 
Brugg, Switzerland 
Sundyberg, Sweden 
London, England 


Balsbaugh Cambridge, Mass. 
Blake Cambridge, Mass. 
Dana Seymour, Conn. 
Eager, Jr. Bayonne, N. J. 
Hubbard Trenton, N. J. 
Lotz Irvington, N. J. 
Mcllveen Passaic, N. J. 
McKinley Bridgeport, Conn. 
Moore New Haven, Conn. 
Murawski New York, N. Y. 
Rosch Hastings-on-Hudson, N. Y. 
. Ross Philadelphia, Pa. 
A. Schatzel Rome, N. Y. 
. M. L. Sommerman Columbus, Ohio 
E. G. Sturdevant Bristol, R. I. 
K. S. Wyatt Yonkers, N. Y. 
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Sheaths and Coverings Subcommittee 


J. J. Rueckert, Chairman; Consolidated Gas Electric 
Light & Power Co. of Baltimore, Monument & 
Constitution Streets, Baltimore 3, Md. 

C. F. Avila Boston, Mass. 

C. F. Betzer Chicago, Ill. 

Andrew Bodicky St. Louis, Mo. 

A. 8. Brookes Newark, N. J. 

G. E. Fiedler Rochester, N. Y. 

L, E. Fogg Phillipsdale, R. I. 

L. F. Hickernell Hastings-on-Hudson, N. Y. 

F. M. Hull Detroit, Mich. 

A. H. Kidder Philadelphia, Pa. 
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H. W. Biskeborn 
2. W. Davis 

. 8. Eubank 

. H. Finch 

. G. Gleeson 

. H. Kolks 

. B. McKinley 
*, L. Phillips 

2. G. Sturdevant 
J. J. Tesoriero 
J. S. Waddington 
R. C. Waldron 
A. J. Warner 
G. W. Zink 


Ansonia, Conn. 
Cambridge, Mass. 
New York, N. Y. 
Chicago, Il 
Jewett City, Conn. 
Cincinnati, Ohio 
Bridgeport, Conn. 
Kansas City, Mo. 
Bristol, R. I. 

New York, N. Y. 
Brockville, Ont., Canada 
Passaic, N. J. 
Nutley, N. J. 
Yonkers, N. Y. 


Accessories Subcommittee 


R. H. Kolks, Chairman; Cincinnati Gas & Electric Co., 
323 Plum Street, Cincinnati 2, Ohio 


C. D. Eash 

R. W. Gillette 
R. C. Graham 
E, W. Greenfield 
E. H. Grosser 
Fred Heller 

J. E. Johnson 
E, L. Leinbach 
H. E. Martin 
A. L. McKean 
R. E. Morse 

J. H. Nicholas 


Jackson, Mich. 
New York, N. Y. 
Rome, N. Y. 
Spokane, Wash. 
Chicago, II. 
New York, N. Y. 
Philadelphia, Pa. 
Detroit, Mich. 
Brooklyn, N. Y. 
Yonkers, N. Y. 
New York, N. Y. 
Chicago, Ill. 
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J. C. Van Staveren 
A. J. Warner 

R, J. Wiseman 

K. S. Wyatt 


Arnhem, Netherlands 
London, England 
Passaic, N. J., U.S.A, 
Yonkers, N. Y., U.S.A. 


Committee on Power Generation 


J. B. McClure, Chairman; General Electric Co., Electric 
Utility Engineering, Schenectady, N. Y. 

F. L. Lawton, Vice-Chairman Montreal, Que., Canada 

J. E. Barkle, Jr., Secretary East Pittsburgh, Pa. 

Montreal, Que., Canada 

Jackson, Mich. 

Riverside, Calif. 

New York, N. Y. 

Los Angeles, Calif. 

New York, N. Y. 

Detroit, Mich. 

Dayton, Ohio 

Bruxelles, Belgium 

Denver, Colo. 

San Francisco, Calif. 

Abernathy, Texas 

‘i San Francisco, Calif. 

Philadelphia, Pa. 

St. Louis, Mo. 

Washington, D. C. 

Kansas City, Mo. 

Philadelphia, Pa. 

Atlanta, Ga. 

Nashville, Tenn. 

Detroit, Mich. 
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Philadelphia, Pa. 
Niagara ~~ Ont. ., Canada 
Pittsburgh, Pa. 

Portland, Oreg. 
Walla Walla, Wash. 
Schenectady, N. Y. 
East Pittsburgh, Pa. 
New York, N. Y. 

New York, N. Y. 
Kitimat, B. C., Canada 
New York, N. Y. 
Birmingham, Ala. 
Chicago, Ill. 
Cleveland, Ohio 
Seattle, Wash. 
Washington, D. C. 
New York, N. Y. 
Denver, Colo. 
Milwaukee, Wis. 
Austin, Texas 
Portland, Oreg. 
Montreal, Que., Canada 
New York, N. Y. 
Toronto, Ont., Canada 
Oklahoma City, Okla. 
Alcoa, Tenn. 

Imperial, Calif. 

San Francisco, Calif. 
Boston, Mass. 

Los Angeles, Calif. 
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Prime Movers Subcommittee 


B. G. A. Skrotzki, Chairman; Associate Editor, Power, 
330 West 42d St., New York 36, N. Y. 
W. C. Beattie New York, N. Y. 
E. P. Bryant Los Angeles, Calif. 
W. P. Hammond Atlanta, Ga. 
A. P. Hayward Pittsburgh, Pa. 
J. T. Madill Montreal, Que., Canada 
A. L, Pollard Seattle, Wash. 
C, C. Whelchel, Jr. San Francisco, Calif. 


Station Design Subcommittee 


J. E. Barkle, Jr., Chairman; Westinghouse Electric Corp., 
Industry Engineering Dept., East Pittsburgh, Pa. 

Jackson, Mich. 

Los Angeles, Calif. 

Dayton, Ohio 

Bruxelles, Belgium 

Detroit, Mich. 

Schenectady, N. Y. 

Birmingham, Ala. 

Cleveland, Ohio 

Binghamton, N. Y. 

Reading, Pa. 

Boston, Mass. 


, 


H. 
H. 
P. 
H. 
A. 
A. 
Cc. 
w. 
A. 
R. 


Excitation Systems Subcommittee 


J. H. Kinghorn, Chairman; American Gas & Electric 

Service Corp., 30 Church Street, New York, N. Y. 
T. J. Bliss East Pittsburgh, Pa. 
H. W. Cory Milwaukee, Wis. 
P. L. Dandeno Toronto, Ont., Canada 
S. M. Denton Denver, Colo. 
M. S. Kirwin Jackson, Mich. 
L. F. Lischer Chicago, Ill. 
E. W. Taylor Allentown, Pa, 
Michael Temoshok Schenectady, N. Y. 
C, E. Valentine East Pittsburgh, Pa. 


Hydro-Electric Systems Subcommittee 


F. L. Lawton, Chairman; Aluminum Laboratories, Ltd., 
1800 Sun Life Building, Montreal, Que., Canada 

Montreal, Que., Canada 

Denver, Colo. 

Vancouver, B. C., Canada 

Washington, D. C. 

Knoxville, Tenn. 

Calgary, Alta., Canada 

Seattle, Washington 

Denver, Colo. 

Montreal, Que., Canada 

Los Angeles, Calif. 

Toronto, Ont., Canada 

Alcoa, Tenn. 

East Pittsburgh, Pa. 

Los Angeles, Calif. 


 Stavert 

. Taylor 
Warren, Jr. 
. Whitney 

. Woodman 


Pacific Coast Subcommittee 


E. P. Bryant, Chairman; Dept. of Water & Power, City 

of Los Angeles, 1677 Hill Drive, Los Angeles, Calif. 
S. M. Denton Denver, Colo. 
Alex Dovjikov Portland, Oreg. 
V. H. Estcourt San Francisco, Calif. 
N. G. Holmdahl Coulee Dam, Wash. 





Thomas Ingledow 
J. V. Kresser 

A. L. Pollard 

G. R. Woodman 


Vancouver, B. C., Canada 
San Francisco, Calif. 
Seattle, Wash. 

Los Angeles, Calif. 


Speed Governing Subcommittee 


G. H. McDaniel, Chairman; American Gas & Elec. 
Service Corp., 30 Church Street, New York 8, N. Y. 

H. F. Abbott Montreal, Que., Canada 
C. P. Almon, Jr. Chattanooga, Tenn. 
C. L. Avery Rockford, Ill. 
M. Baker Lynn, Mass. 
P. Hayward Pittsburgh, Pa. 
D. Marsh Schenectady, N. Y. 

H, Mawson Birmingham, Ala. 
L. Reinmann Michigan City, Ind. 
M. Sauter East Pittsburgh, Pa. 
4. 


J. 
A. 
Ww. 
% 
F, 
D. 
G. J. Vencill St. Louis, Mo. 


Committee on Protective Devices 


E. G. Norell, Chairman; Sargent & Lundy, 140 South 
Dearborn St., Chicago 3, Ill. 
E. M. Hunter, Vice-Chairman 


Schenectady, N. Y. 
Toronto, Ont., Canada 
Schenectady, N. Y. 
Dallas, Texas 

Denver, Colo. 
Schenectady, N. Y. 
Portland, Oreg. 
Raleigh, N. C. 

Boston, Mass. 

Toronto, Ont., Canada 
Chicago, Ill. 

Montreal, Que., Canada 
Washington, D. C. 
Washington, D. C. 
Pittsburgh, Pa. 

West Lafayette, Ind. 
Philadelphia, Pa. 
Denver, Colo. 

San Francisco, Calif. 
New York, N. Y. 
Chicago, Ill. 

Pittsfield, Mass. 
Springfield, Mass. 
Reading, Pa. 

East Pittsburgh, Pa. 
New York, N. Y. 
Niagara Falls, Ont., Canada 
Fort Worth, Texas 
Los Angeles, Calif. 
South Milwaukee, Wis. 
Hartford, Conn. 
Boston, Mass. 
Baltimore, Md. 

East Pittsburgh, Pa. 
Chicago, Ill. 
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. Sidenfaden 
. Stoelting 

. Switzer 

. Tomlinson 
. Towner 
. Wagner 

. Yonkers 
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Lightning Protective Devices Subcom- 


mittee 


A. M. Opsahl, Chairman; Westinghouse Electric Cor- 
poration, Switchgear Distribution Apparatus, East 
Pittsburgh, Pa. 

. Armstrong 

. Caldwell 

. Connors 

. Cornelius 

. Defandorf 

. Ditlow 

. Eaton 

. Eldridge 

. Griffard 

. Gross 


Detroit, Michigan 
Portland, Oreg. 
Toronto, Ont., Canada 
Chicago, IIL. 
Washington, D. C. 
Washington, D. C. 
Lafayette, Ind. 
Philadelphia, Pa. 
Jackson, Mich. 
New York, N. Y. 
Pittsfield, Mass. 
Chicago, Il. 
Murray Hill, N. J. 
Schenectady, N. Y. 
Barberton, Ohio 
Pittsburgh, Pa. 

S. Milwaukee, Wis. 
Baltimore, Md. 
East Pittsburgh, Pa. 
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Co-ordination of Insulation Subcommittee 


J. M. Towner, Chairman; Consolidated Gas Electric 
Light & Power Co. of Baltimore, Baltimore 3, Md. 


Fault Limiting Devices Subcommittee 


J. O. Coleman, Chairman; Stone & Webster Engg. 
Corp., 49 Federal St., Boston 7, Mass. 

C. F. Bishop Philadelphia, Pa. 

G. D. Breuer Schenectady, N. Y. 

G. B. Dodds Pittsburgh, Pa. 
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Denver, Colo. 

East Pittsburgh, Pa. 
Schenectady, N. Y. 
New York, N. Y. 
Birmingham, Ala. 
Chicago, Ill. 
Springfield, Mass. 
Toronto, Ont., Canada 
Portland, Oreg. 
Chicago, Ill. 
Pittsfield, Mass. 
Sharon, Pa. 

Los Angeles, Calif. 
Hartford, Conn. 


Byron Evans 

W. H., Ferguson 
Eugene M. Hunter 
Paul A. Jeanne 
Charles C. Jones 
W. A. Lewis, Jr. 
F. R. Longley 

W. W. Loucks 
Corbett McLean 
Elmer G. Norell 
John C. Russ 
Louis E. Sauer 
Oscar L. Sidenfanden 
Donald C. Switzer 


Committee on Relays 


Frank von Roeschlaub Chairman; Ebasco Services, Inc., 
2 Rector St., New York 6, N. Y. 

W. K. Sonnemann, Vice-Chairman 

G. W. McKenna, Secretary 


Newark, N. J. 
Philadelphia, Pa. 
Portland, Oreg. 
East Pittsburgh, Pa. 
New York, N. Y. 
Newark, N. J. 
Portland, Oreg. 
Fort Wayne, Ind. 
Binghamton, N. Y. 
Schenectady, N. Y. 
Atlanta, Ga. 
Philadelphia, Pa. 
Decatur, Ill. 
Reading, Pa. 
Jackson, Mich. 
East Pittsburgh, Pa. 
Wilmington, Del. 
Cincinnati, Ohio 
Detroit, Mich. 
Chicago, Ill. 
Charlotte, N. C. 
Hartford, Conn. 
Baltimore, Md. 

Los Angeles, Calif. 
Beaumont, Texas 
Fort Worth, Texas 
Cleveland, Ohio 
Los Angeles, Calif. 
Pittsburgh, Pa. 
Schenectady, N. Y. 
Chattanooga, Tenn. 
Plainfield, Ind. 
New York, N. Y. 
Toronto, Ont., Canada 
San Francisco, Calif. 
Newark, N. J. 
Buffalo, N. Y. 
Springfield, Il. 
Denver, Colo. 
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. McConnell 

. Merritt 

0. Montgomery 
C. 8. Murray 

M. P. Osburn 
Arthur Scott 

H. P. Sleeper 
George Steeb 
Victor Verrall 

R. W. World 


SEP EQN PPRPOSAON 
ousms Pro 


Pacific Coast Subcommittee 


M. A. Bostwick, Chairman; Portland General Electric 
Co., 621 S. W. Alder St., Portland, Oreg. 
Cort Lowerison, Vice-Chairman Los Angeles, Calif. 
A. W. Adams Portland, Oreg. 
W. G. Collins San Francisco, Calif. 
J. R. Curtin Portland, Oreg. 
L. L. Draper Los Angeles, Calif. 
A. E. Frey Portland, Oreg. 
G. B. Gilcrest San Francisco, Calif. 
W. G. Meyer Portland, Oreg. 
W. S. Moody Los Angeles, Calif. 
Ray Rader Seattle, Wash. 
J. W. Savage Los Angeles, Calif. 
Arthur Scott San Francisco, Calif. 
J. F. Sinnott San Diego, Calif. 
G. E. Smith Portland, Oreg. 
E. T. Vickerman, Jr. Spokane, Wash. 


Subcommittee on Bibliography of Relay 
Literature 


M. A. Faucett, Chairman; Illinois Power Co., 134 East 
Main St., Decatur, Illinois 

H. G. Goers 

Sidney Goldsmith 

W. O. Montgomery 

Cc. L. Smith 

E. T. Vickerman, Jr. 


Decatur, Ii. 
Cincinnati, Ohio 
Plainfield, Ind. 
Rochester, N. Y. 
Spokane, Wash 


Revision of Standards for Power Relays 
Project Committee 


J. R. Linders, Chairman @& Sponsor; Cleveland Elec. 
Illuminating Co., 75 Public Square, Cleveland 1, 
Ohio 

G. W. Hampe, Vice-Chairman 

R. E. Cordray 

L. L, Fountain 


Chicago, Ill. 
Philadelphia, Pa. 
East Pittsburgh, Pa. 


ELECTRICAL ENGINEERING 





R. O. Hopkins 

W. A, Lewis, Jr. 
Arthur Scott 

H. P. Sleeper 

W. K. Sonnemann 
George Steeb 

Frank von Roeschlaub 
R. W. World 


Beaumont, Texas 
Chicago, Ill. 

San Francisco, Calif. 
Newark, N. J. 
Newark, N. J. 
Buffalo, N. Y. 

New York, N. Y. 
Denver, Colo. 


Project Committee on Transmission Line 
Protection 


J. E. Barkle, Jr., Chairman; Westinghouse Electric Corp., 
East Pittsburgh, Pa. 
Frank von Roeschlaub, Vice-Chairman 
New York, N. Y. 
Syracuse, N. Y. 
Fort Wayne, Ind. 
Waterbury, Conn. 
Chicago, Ill. 
Pittsburgh, Pa. 
Schenectady, N. Y. 
Chattanooga, Tenn. 
Plainfield, Ind. 
Los Angeles, Calif. 
Newark, N. J. 


L. J. Audlin 

J. W. Bowman 

V. J. Hayes 

W. A. Lewis, Jr. 
W. E. Marter 

A. J. McConnell 
M. S. Merritt 

W. O. Montgomery 
J. W. Savage 

H. P. Sleeper 


Project Committee on Protection of Gener- 
ators on Unbalanced Current 


G. W. McKenna, Chairman; Philadelphia Electric Com- 
pany, 1000 Chestnut Street, Philadelphia 5, Pa. 
J. E. Barkle, Jr., Vice-Chairman East Pittsburgh, Pa. 
R. E. Cordray Philadelphia, Pa. 
W. E. Glassburn Newark, N. J. 
T. R. Halman Detroit, Mich. 
R. A. Larner Fort Worth, Tex. 
W. G. Meyer San Francisco, Calif. 
Frank von Roeschlaub New York, N. Y. 


Project Committee on Electronic Relay 
Applications 


F. S. Fehr, Chairman & Sponsor; Metropolitan Edison 
Co., 412 Washington Street, Reading, Pa. 
J. E. Barkle, Jr., Vice-Chairman East Pittsburgh, Pa. 
H. C. Barns New York, N. Y. 
R. J. Cooper Atlanta, Ga. 
L. F. Ferri Jackson, Mich. 
D. M. MacGregor New York, N. Y. 
M. P. Osburn Toronto, Ont., Canada 
R. I. Ward Chicago, Ill. 


Project Committee on Co-ordination of 
Relay Protection of Industrial Power Sys- 
toms With Utility Systems 


T. R. Halman, Chairman & Sponsor; The Detroit Edison 
Co., 2000—2nd Ave., Detroit, Mich. 
J. R. Linders, Vice-Chairman Cleveland, Ohio 
J. E. Barkle, Jr. East Pittsburgh, Pa. 
F. P. Brightman Schenectady, N. Y. 
F, S. Fehr Reading, Pa. 
L. F. Ferri Jackson, Mich. 
L. L. Fountain East Pittsburgh, Pa. 
M. M. Gilbert Wilmington, Del. 
G. W. Hampe Chicago, II. 
B. B. Kern Hazleton, Pa. 
S. W. Luther Detroit, Mich. 
G. W. McKenna Philadelphia, Pa. 
R. H. Rankin Rochester, N. Y. 
T. O. Sweatt New York, N. Y. 


Project Committee on Relaying Perform- 
ance of Current Transformers 


R. E. Cordray, Chairman; General Electric Co., 6901 
Elmwood Ave., Philadelphia, Pa. 
M. P. Osborn, Vice-Chairman Toronto, Ont., Canada 
J. E. Barkle, Jr. East Pittsburgh, Pa. 
J. W. Curtin Portland, Oregon 
F. R. D’Entremont Lynn, Mass. 
T. R. Halman Detroit, Mich. 
W. A. Lewis, Jr. Chicago, Ill. 
G. E. Smith Portland, Oreg. 
W. K. Sonnemann Newark, N. J. 
C. A. Woods East Pittsburgh, Pa. 


Project Committee on Effect of Vibration 
and Shock on Relays 


L. F. Ferri, Chairman; Commonwealth Associates, Inc., 
212 West Michigan Ave., Jackson, Mich. 

A. W. Adams Portland, Oreg. 

R. E. Cordray Philadelphia, Pa. 

M. A. Faucett Decatur, Ill. 
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Detroit, Mich. 
New York, N. Y. 
Newark, N. J. 
Buffalo, N. Y. 


Project Committee on Test Methods 


Sidney Goldsmith, Chairman; Cincinnati Gas & Elec. 
Co., 323 Plum Street, Cincinnati, Ohio 
F. S. Fehr, Vice-Chairman Reading, Pa. 
R. E. Cordray Philadelphia, Pa. 
L. F. Ferri Elyria, Ohio 
T. R. Halman Detroit, Mich. 
J. E. Lange Pittsburgh, Pa. 
R. A. Larner Fort Worth, Texas 
W. F. Mackenzie Hazleton, Pa. 
C. S. Murray New York, N. Y. 
W. K. Sonnemann Newark, N. J. 
Harry St. Clair Chattanooga, Tenn. 


Project Committee on Pilot Wires 


J. L. Blackburn, Chairman; Westinghouse Electric Corp., 
95 Orange Street, Newark, N. J. 

W. E. Marter, Vice-Chairman 

M. A. Bostwick 

L. L. Fountain 

V. J. Hayes 

H. H. Leech 

A. J. McConnell 

G. W. McKenna 

C. S. Murray 

R. W. Ralston 

H. O. Saunders, Ji 

E. J. Simmons 

Victor Verrall 


Pittsburgh, Pa. 
Portland, Oregon 
East Pittsburgh, Pa. 
Hartford, Conn. 
Philadelphia, Pa. 
Schenectady, N. Y. 
Philadelphia, Pa. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Mineola, N. Y. 
Springfield, Il. 


Project Committee on Devices for Control 
of Load Shedding and System Separation 


A. J. McConnell, Chairman; General Electric Company, 
1 River Road, Schenectady, N. Y. 
L. L. Brandow, Vice-Chairman Binghamton, N. Y. 
A. W. Adams Portland, Oreg. 
M. A. Bostwick Portland, Oreg. 
F. P. Brightman Schenectady, N. Y. 
M. D. Ewing Adlantic City, N. J. 
F. S. Fehr Reading, Pa. 
L. L. Fountain East Pittsburgh, Pa. 
R. A. Larner Fort Worth, Texas 
W. E. Marter Pittsburgh, Pa. 
H. P. Sleeper Newark, N. J. 
George Steeb Buffalo, N. Y. 
Frank von Roeschlaub New York, N. Y. 


Project Committee on Motor Protection 


H. C. Barnes, Chairman; American Gas & Electric 

Service Corp., 30 Church Street, New York, N. Y. 
L. F. Ferri Jackson, Mich. 
L. L. Fountain East Pittsburgh, Pa. 
M. M. Gilbert Wilmington, Del. 
V. J. Hayes Waterbury, Conn. 
H, F. Lindemuth New York, N. Y. 
Victor Verrall Springfield, Il. 


Project Committee on Co-ordination of 
Construction and Protection of Distribu- 
tion Circuits (Joint with Distribution Sub- 
committee and Edison Electric Institute) 


G. B. Dodds, AIJEE Chairman & Sponsor; Duquesne 
Light Company, 435 Sixth Avenue, Pittsburgh 19, 
Pa. 
R. O. Askey 
G. G. Auer 
T. J. Brosnan 
Harold Cole 
. L. Headley 
. F. Ostman 


Chicago, Ill. 
Schenectady, N. Y. 
Buffalo, N. Y. 
Detroit, Mich. 
Baltimore, Md. 

St. Louis, Mo. 

. L. Smith Rochester, N. Y. 


>. J. Beller, EEI Chairman & Sponsor; Cleveland Elec. 
Illuminating Co., 75 Public Square, Cleveland 1, 
Ohio 

. E. Dean 

. H. Fiedler 

/. P. Holben 

. L. Malmstrom 


Newark, N. J. 
Rochester, N. Y. 
Pittsburgh, Pa. 
Detroit, Mich. 


Committee on Rotating Machinery 


E. I. Pollard, Chairman; Elliott Company, P. O. Drawer 
P, Ridgway, Pa. 

M. L. Schmidt, Vice-Chairman 

R. F. Edwards, Secretary 

P. L. Alger 

W. R. Appleman 


Fort Wayne, Ind. 
Ridgway, Pa. 
Schenectady, N. Y. 
Dayton, Ohio 
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Lynn, Mass. 
Jackson, Mich. 
Erie, Pa. 
East Pittsburgh, Pa. 
Portland, Oreg. 
Lima, Ohio 
North Plainfield, N. J. 
Minneapolis, Minn. 
New York, N. Y. 
. Eastom Boulder, Colo. 
. Ferguson East Pittsburgh, Pa. 
. Fifer Washington, D. C. 
Portland, Oreg. 
Kenosha, Wis. 
St. Louis, Mo. 
Cleveland, Ohio 
Pittsburgh, Pa. 
Buffalo, N. Y. 
Philadelphia, Pa. 
Schenectady, N. Y. 
. Kuehithau Milwaukee, Wis. 
. Leftwich Charlotte, N. C. 
. Levy Dayton, Ohio 
. Lewis Chicago, Il. 
. Lloyd Springfield, Ohio 
. McClinton Washington, D. C. 
. Morgan Worcester, Mass. 
. Munier St. Louis, Mo. 
New York, N. Y. 
Springfield, Mass. 
New York, N. Y. 
West Allis, Wis. 
¢. Buffalo, N. Y. 
. P. Shildneck Lynn, Mass. 
. L. Sidway Los Angeles, Calif. 
. R. Sills Peterboro, Ont., Canada 
. F. Stauder Notre Dame, Ind. 
.VvV. 
~ S 
R. 
. Hw. 


. Arnold 
. Asbury 
. Baker 
. Batchelor 
. Bjorquist 
. Buchanan 
 Codling 
DeKiep 
. Dorfman 
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Street Miami, Fla. 
Tang Columbus, Ohio 
Terrant Cleveland, Ohio 
Trickey St. Louis, Mo. 
Unger Cleveland, Ohio 
. C. Whitney East Pittsburgh, Pa 
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Administrative Subcommittee 


E. I. Pollard, Chairman; Eliott Co., Ridgway, Pa. 

M. L. Schmidt, Vice-Chairman Fort Wayne, Ind. 
F. Edwards, Secretary Ridgway, Pa. 
W. Buchanan Lima, Ohio 
P. Codling Cleveland, Ohio 
O. Dorfman New York, N. Y. 
H, Fredrick Kenosha, Wis. 
T. McClinton Washington, D. C. 
G. Noest New York, N. Y. 
L. Sidway Los Angeles, Calif. 
R. Terrant Cleveland, Ohio 
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Synchronous Machinery Subcommittee 


L. O. Dorfman, Chairman; Ebasco Services, Inc., 2 
Rector Street, New York 6, N. Y. 

C. E. Asbury 

J. W. Batchelor 

C. H. Bjorquist 

James DeKiep 

L. J. Fisher 

B. N. Gafford 

R. W. Gaskins 

. B. Harrington 


Jackson, Mich. 
East Pittsburgh, Pa. 
Portland, Oreg. 
Minneapolis, Minn. 
Portland, Oreg. 
Austin, Texas 

St. Louis, Mo. 
Schenectady, N. Y. 
Philadelphia, Pa. 
Schenectady, N. Y. 
Chicago, Ill. 
Chicago, Ill. 

East Pittsburgh, Pa. 
New York, N. Y. 
Ridgway, Pa. 

New York, N. Y. 
Milwaukee, Wis. 
Lynn, Mass. 
Peterboro, Ont., Canada 
Mineola, N. Y. 
East Pittsburgh, Pa. 
Baltimore, Md. 
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Induction Machinery Subcommittee 


J. G. Noest, Chairman; Consolidated Edison Company 

of New York, Inc., 4 Irving Place, New York 3, 
N. Y. 

Schenectady, N. Y. 

Cleveland, Ohio 

Fort Wayne, Ind. 

Boulder, Colo, 

East Pittsburgh, Pa. 

Buffalo, N. Y. 

Milwaukee, Wis. 
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Springfield, Ohio 
New York, N. Y. 
Schenectady, N. Y. 
Milwaukee, Wis. 
St. Louis, Mo. 
Norfolk, Va. 
Ampere, N. J. 

St. Louis, Mo. 


D-C Machinery Subcommittee 


A. T. McClinton, Chairman; 


Electricity Division, U.S. 


Naval Research Lab., Washington 20, D. C, 


M. A. Baker 

J. A. Clark 

C. F. Cobb 

W. H. Fifer 
Lanier Greer 

L. N. Grier 

C. B. Hathaway 
L. H. Hirsch 

H. E. Koenig 
Richard Lamborn 


Paul Lebenbaum, Jr. 


T. J. Martin 

T. H. Morgan 

E. H. Myers 

D. S. Pearson 

W. J. Price 

J. H. Schneider 
E. P. Smith 

J. J. Unger 

C. O. Weilbaecher 


Fort Wayne, Ind. 
Cleveland, Ohio 
Norwood, Ohio 
Washington, D. C. 
Cleveland, Ohio 
Pittsburgh, Pa. 
Buftalo, N. Y. 

St. Louis, Mo. 
Urbana, Ill. 

Erie, Pa. 

Lynn, Mass. 
Seattle, Wash. 
Worcester, Mass. 
East Pittsburgh, Pa. 
State College, Pa. 
New York, N. Y. 
Ridgway, Pa. 
Schenectady, N. Y. 
Cleveland, Ohio 
Milwaukee, Wis. 


Single Phase and Fractional Horsepower 


Subcommittee 


E. P. Codling, Chairman; 


land 1, Ohio 
W. R. Appleman 
N. Bratu 
. Cameron 
. Hirsch 
Karr 
2. Kimberly 
. Levy 
. Miller 
*, Munier 
>. Packer 
. Potter 
1. Schaefer 
’, Subr 
’. Tang 
1. G. Veinott 
. E. Williams 


Test Code Subcommittee 


L. W. Buchanan, 


Corp., Lima, Ohio 


Arnold 

M. Carville 
Kilbourne 
Kimberly 
Moses 
Paxton 
Smith 
Terrant 


rps EO PO od 
PTO be Bb bs 


Insulation Subcommittee 


C. L. Sidway, Chairman; 


Heintz, Inc., Cleve- 


Dayton, Ohio 
Chicago, Il. 
Stillwater, Okla. 
St. Louis, Mo. 
Springfield, Ohio 
Columbus, Ohio 
Dayton, Ohio 
Baltimore, Md. 
St. Louis, Mo. 
Springfield, Mass. 
St. Louis, Mo. 
Lima, Ohio 

Fort Wayne, Ind. 
Columbus, Ohio 
Cleveland, Ohio 
Urbana, Il. 


Westinghouse Electric 


Lynn, Mass. 

Lima, Ohio 
Schenectady, N. Y. 
Columbus, Ohio 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
Schenectady, N. Y. 
Cleveland, Ohio 


Southern California Edison 


Co., Edison Building, Los Angeles, Calif. 


P. L. Alger 

J. S. Askey 

L. J. Berberich 
A. W. W. Cameron 
L. M. Conklin 
E. 5B. Curdts 

J. F. Dexter 

P. A. Emmons 
W. T. Gordon 
Lanier Greer 

P. W. Hernick 
G. L. Hill 

J. W. Jones 

M. S. Kirwen 

J. L. Kuehithau 
H. C, Marcroft 
G. L. Moses 

E. H. Povey 
Ernst Schmitt 

J. B. Swering 

H. R. Tomlinson 
E. H. Tovee 

A. L. Van Emden 
R. W. Wieseman 


848 


Schenectady, N. Y. 
Ridgway, Pa. 
East Pittsburgh, Pa 


Toronto, Ont , Canada 


Ashton, R. I. 
Philadelphia, Pa. 
Midland, Mich. 
Badin, N. C. 

Lima, Ohio 
Cleveland, Ohio 
Minneapolis, Minn. 
Emeryville, Calif. 
Philadelphia, Pa. 
Jackson, Mich. 
Milwaukee, Wis. 
Lancaster, Pa. 

East Pittsburgh, Pa. 
Belmont, Mass. 
Chicago, Ill. 
Hartford, Conn. 
Boston, Mass. 


Hamilton, Ont., Canada 


Washington, D. C. 
Schenectady, N. Y. 


Electric Coupling Subcommittee 


E, H. Fredrick, Chairman; Dynamatic Corp., 3307 
Fourteenth Street, Kenosha, Wis. 

W. J. Cherones 
J. H. Coolidge 
James DeKiep 
R. F. Edwards 
Paul Harter 

R. L. Jaeschke 


Milwaukee, Wis. 
Chicago, Ill. 
Minneapolis, Minn. 
Ridgway, Pa. 
Beloit, Wis. 
Kenosha, Wis. 

East Pittsburgh, Pa. 
Worcester, Mass. 
Wilmington, Del. 
Notre Dame, Ind, 
St. Louis, Mo. 


. F. Stauder 
. H. Trickey 


Bibliography and Publicity Subcommittee 


M. L. Schmidt, Chairman; General Electric Co., Fort 
Wayne, Ind. 

J. H. Behm 

R. J. Farrell 

W. R. Goss 

M. R. Lory 

G. L. Moses 

J. H. Schneider 

P. H. Trickey 


Fort Wayne, Ind. 
Cleveland, Ohio 
Fort Wayne, Ind. 
East Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Ridgway, Pa. 

St. Louis, Mo. 


Committee on Substations 


I. S. Mendenhall, Chairman; The Detroit Edison Co., 
2000 Second Avenue, Detroit 26, Mich. 
W. S. Scheering, Vice-Chairman Springfield, Mass. 
J. A. Smith, Secretary Schenectady, N. Y. 
Herman Bany Philadelphia, Pa 
Harris Barber Boston, Mass, 
H. F. Barsun Sharon, Pa. 
J. F. Bracken Chicago, Ill. 
R. L. Brown Sharon, Pa. 
J. L. Buckley San Francisco, Calif. 
H. P. Cadario Toronto, Ont., Canada 
F. J. Chapin Syracuse, N. Y. 
W. A. Clark New York, N. Y. 
P. S. Colby Raleigh, N. C. 
A. B. Covey New York, N. Y. 
Cc, C. Crane Madison, Wis. 
J. C. Davis Kansas City, Mo. 
J. R. Dickey Corpus Christi, Texas 
J. W. Erven Los Angeles, Calif. 
C. S. Fiske Baltimore, Md. 
W. H. Fong Montreal, Que., Canada 
R. F. Gibbons Santa Clara, Calif. 
H. F. Gidlund Denver, Colo. 
P. G. Gilbert Philadelphia, Pa. 
G. F. Gleason Rochester, N. Y. 
R. R. Godard Uniontown, Pa. 
W. K. Harding Charlotte, N. C. 
P. F. Hargreaves Seattle, Wash. 
C. L. Hendricks Fort Worth, Texas 
E. M. Hunter Schenectady, N. Y. 
T. M. Hunter Washington, D. C. 
S. C. Killian Chicago, Ill. 
W. M. Larson Minneapolis, Minn. 
R. F. Lawrence East Pittsburgh, Pa. 
F. W. Linder La Crosse, Wis. 
F. J. Maas Portland, Oreg. 
H. H. Marsh, Jr. Pittsburgh, Pa. 
R. K. Moore Scranton, Pa. 
P. R. Pierson East Pittsburgh, Pa. 
A. H. Powell Philadelphia, Pa. 
M. E. Reagan East Pittsburgh, Pa. 
J. H. Rixse, Jr Washington, D. C. 
O. J. Rotty St. Louis, Mo. 
D. S. Sandlin Freeport, Texas 
J. W. Savage Los Angeles, Calif. 
A. F. Sedgwick New Haven, Conn. 
P. W. Shill Niagara Falls, Ont., Canada 
H. G. Silliman Seattle, Wash. 
J. E. Smith Dayton, Ohio 
C. H. Smoke Norfolk, Va. 
P. R. Spracher Richmond, Va. 
R. F. Stevens Portland, Oreg. 
D. W. Taylor Newark, N. J. 
D. W. Webb Milwaukee, Wis. 
K. L. Wheeler Cleveland, Ohio 
E. A. Williams, Jr Greensburg, Pa. 
C. H. Youngdahl Chicago, IIL. 


Executive Subcommittee 


W. S. Scheering, Chairman; Western Massachusetts 
Electric Co., 73 State Street, Springfield 9, Mass. 
I. S. Mendenhall, Vice-Chairman Detroit, Mich. 
J. A. Smith, Secretary Schenectady, N. Y. 
Herman Bany Philadelphia, Pa. 
R. F. Gibbons Santa Clara, Calif. 
E. M. Hunter Schenectady, N. Y. 
H. H. Marsh, Jr. Pittsburgh, Pa. 


Officers and Committees—1954-55 


M. E. Reagan East Pittsburgh, Pa. 
O. J. Rotty St. Louis, Mo. 
R. F. Stevens Portland, Oreg. 


Transmission Substation Subcommittee 


R. F. Stevens, Chairman; Bonneville Power Administra- 
tion, Portland, Oreg. 

Harris Barber 

J. L. Buckley 

H. P. Cadario 

R. F. Gibbons 

H. F. Gidlund 

E. M. Hunter 

S. C, Killian 

F. W. Linder 

J. H. Rixse, Jr 

W. S. Scheering 

D. W. Taylor 


Boston, Mass. 

San Francisco, Calif. 
Toronto, Ont., Canada 
Santa Clara, Calif. 
Denver, Colo. 
Schenectady, N. Y. 
Chicago, Ill. 

La Crosse, Wis. 
Washington, D. C, 
Springfield, Mass. 
Newark, N. J. 


Working Group on Project 53.1 Extra High Voltage 
Substations 


R. F. Gibbons, Chairman; Pacific Electric Mfg. Corp., 
333 Brokan Road, Santa Clara, Calif. 
W. H. Fong Montreal, Que., Canada 
S. C. Killian Chicago, Ill. 
W. S. Scheering Springfield, Mass. 
J. A. Smith Schenectady, N. Y. 
R. F. Stevens Portland, Oreg. 
D. W. Taylor Newark, N. J. 
C. P. Zimmerman New York, N. Y. 


Distribution Substation Subcommittee 


O. J. Rotty, Chairman; Union Electric Company of Mis- 
souri, 315 North 12th Bivd., St. Louis 1, Mo. 
Herman Bany Philadelphia, Pa, 
H. F. Barsun Sharon, Pa. 
H. J. Chambers Toronto, Ont., Canada 
F. J. Chapin Syracuse, N. Y. 
Cc. C, Crane Madison Wis. 
J. W. Erven Los Angeles, Calif. 
E. M. Hunter Schenectady, N. Y. 
F. W. Linder La Crosse, Wis. 
P. R. Pierson East Pittsburgh, Pa. 
W. S. Scheering Springfield, Mass. 
R. F. Stevens Portland, Oreg. 


Working Group on Project 20—Standardization 
of Factory-Design Substations 


E. M. Hunter, Chairman; General Electric Co., Schenec- 
tady, N. Y. 
P. R. Pierson 
W. S. Scheering 
D. W. Webb 


East Pittsburgh, Pa. 
Springfield, Mass. 
Milwaukee, Wis. 


Working Group on Project 52.1—Location and 
Design of Distribution Substations in Residential 
Areas 


QO. J. Rotty, Chairman; Union Electric Company of Mis- 
souri, St. Louis, Mo. 

J. W. Erven 

C. S. Fiske 

E. M. Hunter 

P. R. Pierson 


Los Angeles, Calif. 
Baltimore, Md. 
Schenectady, N. Y. 
East Pittsburgh, Pa. 


Working Group on Project 53.2-—Design and 
Utilization of Mobile Substations 


H. H. Marsh, Jr., Chairman; Duquesne Light Company, 
Pittsburgh, Pa. 

J. R. Dickey 

G. F. Gleason 

J. A. Smith 

P. R. Sprache: 


Corpus Christi, Texas 
Rochester, N. Y. 
Schenectady, N. Y. 
Richmond, Va. 


Conversion Substation Subcommittee 


M. E. Reagan, Chairman; Westinghouse Electric Corp., 
East Pittsburgh, Pa. 

R. R. Godard 

D. C. Hoffmann 

A. D. Millikin 

D. S. Sandlin 

S. S. Watkins 

C. H. Youngdahl! 


Uniontown, Pa. 
Philadelphia, Pa. 
Milwaukee, Wis. 

Freeport, Texas 
New York, N. Y. 

Chicago, Ill. 


Automatic and Supervisory Control Sub- 

committee 

Herman Bany, Chairman; General Electric Company, 
6901 Elmwood Ave., Philadelphia 42, Pa. 

J. F. Bracken Chicago, Ill. 

H. W. Buss Rochester, N. Y. 


ELECTRICAL ENGINEERING 





New York, N. Y. 
Signal Mountain, Tenn. 
Minneapolis, Minn. 
East Pittsburgh, Pa. 

Los Angeles, Calif. 
Cincinnati, Ohio 
Philadelphia, Pa. 


Working Group on Device Function Numbers 


QOFPOCyAOTS 


Philadelphia, Pa. 
Los Angeles, Calif. 
Los Angeles, Calif. 

West Allis, Wis. 

San Francisco, Calif. 
Philadelphia, Pa. 
New York, N. Y. 
Schenectady, N. Y. 


Herman Bany, Chairman; General Electric Company, 


Philadelphia, Pa. 
A. N. Eliasen 
M. E. Reagan 
M. S. Schneider 


Chicago, Ill. 
East Pittsburgh, Pa. 
Cincinnati, Ohio 


Switchgear Assemblies Subcommittee 


C. P. West, Chairman; Westinghouse Electric Corp., 
East Pittsburgh, Pa. 

H. J. Chambers 

H. G. Frus 


Toronto, Ont., Canada 
Pittsburgh, Pa. 


West Coast Subcommittee 


R. F. Gibbons, Chairman; Pacific Electric Manufactur- 
ing Co., Air Break Engg. Div., 333 Brokan Road, 
Santa Clara, Calif. 


(Personnel to be selected) 


Committee on Switchgear 


J. D. Wood, Chairman; 1-T-E Circuit Breaker Co., 19th 
& Hamilton Sts., Philadelphia 30, Pa. 

J. C. Woods, Vice-Chairman 

K. J. C, Falck, Secretary 

J. S. Ambrose 

C. E. Asbury 

C. H. Baker 

K. M. Bausch 

R. M. Bennett 

E. W. Boehne 

J. S. Brown 

W. B. Brown 

B. M. Carothers 

J. L. Carr 

E, A. Childerhose 

H. W. Codding 

V. L. Cox 

G. K. Ditlow 

R. M. Ferrill 

J. M. Geiger 

W. J. Gilson 

J. W. Graff 

J. R. Guy 

V. J. Hayes 


Chicago, Ill. 
Philadelphia, Pa 
Detroit, Mich. 

Jackson, Mich. 
Chicago, Ill. 

San Francisco, Calif. 
Philadelphia, Pa. 
Cambridge, Mass. 
Pittsburgh, Pa. 
Peterboro, Ont., Canada 
St. Louis, Mo. 
Washington, D. C. 
Boston, Mass. 

Newark, N. J. 
Philadelphia, Pa. 
Washington, D. C. 
Chattanooga, Tenn. 
Buffalo, N. Y. 

Toronto, Ont., Canada 
Birmingham, Ala. 
Cleveland, Ohio 
Hartford, Conn. 

T. J. Higgins Madison, Wis. 
A. W. Hill East Pittsburgh, Pa. 
G. L. Hill Emeryville, Calif. 
P. M. Holtz Allentown, Pa. 
A. A, Johnson East Pittsburgh, Pa. 
R. M. Jolly San Antonio, Texas 
C. L. Killgore Denver, Colo. 
I. T. Knight Kansas City, Mo. 
F. A. Lane New York, N. Y. 
W. A. Lewis Chicago, III. 
H. L. Lowe New York, N. Y. 
W. B. Mann Baltimore, Md. 
D. J. Marsden San Francisco, Calif. 
J. E. Martin Denver, Colo. 
J. W. May Philadelphia, Pa. 
F. W. McCloska Chicago, Il. 
W. J. McLachlan Schenectady, N. Y 
G. Muzsnay Schenectady, N. Y. 
E. Poovey Charlotte, N. C. 
M. Reed Philadelphia, Pa. 
K. Sadler Los Angeles, Calif. 
A. Schehl Philadelphia, Pa. 
C. Schwager Portland, Oreg. 
F. Shankle East Pittsburgh, Pa. 


J. M. Geiger 

W. G. Harlow 
R. M. Jolly 

D. M. Langston 
H. L. Lowe 

F. W. McCloska 
I. S. Mendenhall 


G. H. Moorhead, Jr. 


H. A. Norberg 
B. K. Sturgis 
J. W. Timmerman 


Buftalo, N. Y. 
Havertown, Pa. 
San Antonio, Tex. 
Santa Clara, Calif. 
New York, N. Y. 
Chicago, Ill. 
Detroit, Mich. 
Los Angeles, Calif. 
Tulsa, Okla. 
Philadelphia, Pa. 
Waukesha, Wis. 


Low Voltage Air Circuit Breakers Sub- 


committee 


F. W. McCloska, Chairman; 
Dearborn St., Chicago, Ill. 


B. S. Beall 

M. S. Carlson 

B. M. Carothers 
C. L. Killgore 

H. J. Lingal 

J. W. Timmerman 


Sargent & Lundy, 140 S. 


Philadelphia, Pa. 
Philadelphia, Pa. 
St. Louis, Mo. 
Denver, Colo. 

East Pittsburgh, Pa. 
Waukesha, Wis. 


Administrative Subcommittee 


J. C. Woods, Chairman; 
West Adams St., 


R. M. Bennett 

K. J. C. Falck 

J. M. Geiger 

F. W. McCloska 
Anthony Van Ryan 
R. L. Webb 

C. P. West 

C. P. Zimmerman 


Commonwealth Edison Co., 72 
Chicago 90, IL. 


Philadelphia, Pa. 
Philadelphia, Pa. 
Bufialo, N. Y. 
Chicago, Ill 


South Milwaukee, Wis. 


New York, N. Y. 
East Pittsburgh, Pa. 
New York, N. Y. 


Switches, Fuses and Insulators Subcom- 


mittee 


C. P. Zimmerman, Chairman; 


American Gas and Elec- 


tric Service Corp., 30 Church Street, New York 7, 


N. Y. 
. H. Amundson 
. H. Baker 
. E. Curtis 
. K. Ditlow 
. L. Hill 
. J. C. Falck 
H. Lingal 
C. Lebens 
B. Owens 
. H. Powell 
W. Rich 
R. Smith, Jr. 
. C. Woods 
. C. Schwager 


QxHOn 


ry 
&2 


PHARMD He 


South Milwaukee, Wis. 


Chicago, IIl. 
Ha:inpton, Ga. 
Washington, D. C. 
Emeryville, Calif. 
Philadelphia, Pa. 
East Pittsburgh, Pa. 
St. Louis, Mo. 
Greensburg, Pa. 
Philadelphia, Pa. 
Jackson, Mich. 
Pittsfield, Mass, 
Chicago, Ill. 
Portland, Oregon 


L. Sidenfaden 

. G. A. Sillers 

A. Stroberg 

D. M. Umphrey 
Abe Uretsky 
Anthony Van Ryan 


maioopoman< 


Los Angeles, Calif. 
West Allis, Wis. 
Boston, Mass. 

San Francisco, Calif. 


St. Catharines, Ont., Canada 


South Milwaukee, Wis. 


Automatic Circuit Reclosers and Line Sec- 
tionalizers Subcommittee 
Anthony Van Ryan, Chairman; Kyle Co., South Milwau- 


kee, Wis. 
L. B. Crann 


J. H. Vivian 
Milton Wagner, Jr. 
R. L. Webb 

C. P. West 

Paul Wildi 

C. P. Zimmerman 


Los Angeles, Calif. 
Dayton, Ohio 

New York, N. Y. 
East Pittsburgh, Pa. 
Tacoma, Wash. 
New York, N. Y. 


Power Circuit Breaker Subcommittee 


R. M. Bennett, Chairman; General Electric Company, 
6901 Elmwood Avenue, Philadelphia 42, Pa. 

E. A. Childerhose Boston, Mass. 

K. G. Darrow Philadelphia, Pa. 

R. M. Ferrill Chattanooga, Tenn. 

R. E. Friedrich East Pittsburgh, Pa. 


H. H. Fahnoe 
E. J. Field 

J. T. Finley, Jr. 
J. R. Guy 

R. D. Hambrick 
G. E. Hertig 

W. C. Mitchell 


Washington, D. C. 
East Pittsburgh, Pa. 
Greensburg, Pa. 

St. Louis, Mo. 
Cleveland, Ohio 
San Francisco, Calif. 
Jackson, Mich. 
Media, Pa. 


Committee on System Engineering 


A. P. Hayward, Chairman; 
Sixth Ave., Pittsburgh, 19, Pa. 

R. T. Purdy, Vice-Chairman 

H. C. Otten, Secretary 


. Brown 


Duquesne Light Co., 435 


Chicago, III. 
New York, N. Y. 
Hartford, Conn. 


E. J, Harrington 
G. E. Hertig 

C. L. Killgore 
F. A, Lane 


SEPTEMBER 1954 


Portland, Oreg. 
Jackson, Mich. 
Denver, Colo. 
New York, N. Y. 


Kansas City, Mo. 
Birmingham, Ala. 


Cc 

. H. Cameron 
E 

B Schenectady, N. Y. 


E 
D 
O. E. Chariton 
S. B. Farnham 


Officers and Committees—1954-55 


. Fugill 
. Gallotte 


>@ 


. Jolliffee 


wpUBAgam 


. Kirchmay er 
. Klumb 


MPErZOMORZP> MED 
to FF oe 


v2) 
a= 
5 pe 
age 
zs? 
oe 


L. B. LeVesconte 


M. H. Lovelady 
S. H. Lull 

W. J. Lyman 
M. H. MacKenzie 
G. H. McDaniel 
C. N. Metcalf 
E. L. Michelson 
B. H. Mount 
Clark Nichols 
W. H. Osterle 
C. E. Parks 

L. R. Patterson 
H. W. Phillips 
J. H. Rixse, Jr. 
T. W. Schroeder 
J. G. Tarboux 
J. J. Tesar 

M. J. Thrasher 
J. E. VanNess 
D. C. Vaughan 
H. J. Vick 

J. B. Ward 
Charles Wasserman 
Cc. W. Watchorn 
G. S. Whitlow 
W. D. Wilder 

S. N. Witts 

S. H. Wright 


Detroit, Mich. 
Seattle, Wash. 
Little Rock, Ark. 
Philadelphia, Pa. 
Boston, Mass. 
Newark, N. J. 
Oklahoma City, Okla. 
Portland, Oreg. 
Des Moines, Iowa 
Denver, Colo. 
Schenectady, N. Y. 
Rochester, N. Y. 
Montreal, Que., Canada 
East Pittsburgh, Pa. 
Chicago, Ill. 
Riverside, Calif. 
Los Angeles, Calif. 
Corpus Christi, Texas 
Springfield, Mass. 
Pittsburgh, Pa. 
Toronto, Ont., Canada 
New York, N. Y. 
New York, N. Y. 
Chicago, Ill. 
East Pittsburgh, Pa. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Plainfield, Ind. 
Denver, Colo. 
Philadelphia, Pa. 
Washington, D. C. 
Decatur, Il. 
Ann Arbor, Mich 
Cleveland, Ohio 
Hicksville, N. Y. 
Evanston, Ill. 
Washington, D. C. 
Madison, Wis. 
Lafayette, Ind. 
Baltimore, Md. 
Baltimore, Md. 
St. Louis, Mo. 
Buffalo, N. Y. 
Minneapolis, Minn. 
San Francisco, Calif. 


Administrative Subcommittee 


A. P. Hayward, Chairman: 


Duquesne Light Co., 435 


Sixth Ave., Pittsburgh 19, Pa. 


$- George 

. Hartranft 
o. Hooke 
B. Kelley 
A. Lott 
H. McDaniel 
N. Metcalf 
C. Otten 
. T. Purdy 


PRA ORO? R 


Little Rock, Ark. 
Philadelphia, Pa. 
Newark, N. J. 
Des Moines, lowa 
Los Angeles, Calif. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Chicago, Il. 


System Planning Subcommittee 


R. G. Hooke, Chairman; Public Service Elec. & Gas Co., 
80 Park Place, Newark 1, N. J. 


O. E. Charlton 
G. C. Conner 

A. P. Fugill 

W. A. Gallotte 
O. L. Giersch 

J. R. Hango 

R. F. Lawrence 
L. B. LeVesconte 
S. H. Lull 

M. H. MacKenzie 
E. L. Michelson 
W. H. Osterle 

L. R. Patterson 
J. H. Rixse, Jr. 
T. W. Schroeder 
J. J. Tesar 

D. C. Vaughan 
H. J. Vick, Jr. 
G. S. Whitlow 
S. N. Witts 


Birmingham, Ala. 
Portland, Oreg. 
Detroit, Mich. 

Seattle, Wash. 
Charlotte, N. C. 
Montreal, Que., Canada 
East Pittsburgh, Pa. 
Chicago, Ill. 
Springfield, Mass. 
Toronto, Ont., Canada 
Chicago, Ill. 
Pittsburgh, Pa. 
Denver, Colorado 
Washington, D. C. 
Decatur, Il 
Cleveland, Ohio 
Washington, D. C. 
Madison, Wis. 

St. Louis, Mo. 
Minneapolis, Tenn. 


System Economics Subcommittee 


E. E. George, Chairman; Ebasco Services, Inc., P.O. 
Box 2899, Little Rock, Ark. 


E. C. Brown 

J. J. Carey 

L. K. Kirchmayer 
E, W. Knapp 

B. H. Mount 

H. W. Phillips 

J. G. Tarboux 

J. E. VanNess 

J. B. Ward 

C. W. Watchorn 


Hartford, Conn. 

Ann Arbor, Mich. 
Schenectady, N. Y. 
Montreal, Que., Canada 
East Pittsburgh, Pa. 
Philadeiphia, Pa. 

Ann Arbor, Mich. 
Evanston, Ii. 

Lafayette, Ind, 
Baltimore, Md. 


849 





System Operations Subcommittee 


A. C. Hartranft, Chairman; Philadelphia Electric Co., 
1000 Chestnut St., Philadelphia, Pa. 

Kansas City, Mo. 

Schenectady, N. Y. 

Oklahoma City, Okla. 

Portland, Oreg. 

Decatur, Ill. 

Denver, Colo. 


Corpus Christi, Texas 
Pittsburgh, Pa. 
Plainfield, Ind. 
Newark, N. J. 
Buffalo, N. Y. 

San Francisco, Calif. 


System Controls Subcommittee 


C. N. Metcalf, Chairman; Consolidated Edison Co. of 
N. Y., Inc., 4 Irving Place, New York 3, N. Y. 
O. R. Bulkley Los Angeles, Calif. 
W. H. Burnham West Lynn, Mass. 
R. F, Cornell Albany, N. Y. 
E. D. Early Birmingham, Ala. 
N. G. Hodgman Boston, Mass. 
F. I, Lawson San Francisco, Calif. 
G. H. McDaniel New York, N. Y. 
Clark Nichols Philadelphia, Pa. 
M. J. Thrasher Hicksville, N. Y. 
Charles Wasserman Baltimore, Md. 


Far West Subcommittee 


H. A. Lott, Chairman; Southern California Edison Co., 
601 West 5th Street, Los Angeles, Calif. 


(Personnel to be selected) 


Committee on Transformers 


J. A. Adams, Chairman; Philadelphia Electric Co., 1000 
Chestnut St., Philadelphia, Pa. 

J. R. Meador, Vice-Chairman 

M. H. Pratt, Secretary 

C. H. Bjorquist 


Pittsfield, Mass. 
Syracuse, N. Y. 
Portland, Oreg. 

East Pittsburgh, Pa. 
Cleveland, Ohio 
Birmingham, Ala. 
Buffalo, N. Y. 
Toronto, Ont., Canada 
Sharon, Pa. 

Pittsfield, Mass. 
Sharon, Pa 
Schenectady, N. Y. 
Lynn, Mass. 

Jackson, Mich. 

. Gue Pittsburgh, Pa. 
. Hetherington St. Catharines, Ont., Canada 
. Hodtum Pittsburgh, Pa. 
Bay City, Mich. 
Chicago, Lil. 

St. Louis, Mo. 

Sharon, Pa. 

Guelph, Ont., Canada 
Toronto, Ont., Canada 
New York, N. Y. 
Washington, D. C. 
Milwaukee, Wis. 
Mimico, Ont., Canada 
Alhambra, Calif. 
Seattle, Wash. 

Fort Wayne, Ind. 
Milwaukee, Wis. 
Canonsburg, Pa. 
Washington, D. C. 
Boston, Mass. 

New York, N. Y. 
Schenectady, N. Y. 


. Cantwell 


Pee EAs, 


eoee 
FoR S 
SE5 5 


33 
a 
z= 


“TEETH 
oP ene o. 
BEES ES 

=<°o 5 


@ 
2 
° 
& 


5 a 


M 
R 
R 
J. 
I. 
J. 
R. 
Ww 
E. 
Ww. 
J. 
A. 
D. 
Cc. 
Cc. 
w 
H. 
P. 
R. 
w 
P. 
K. 
H. 
P. 
F. 
H. 
L 
Ww 
Cc. 
J. 


Error asr< 
SKF 
1 


Subcommittee on Dielectric Tests 


F. J. Vogel, Chairman; Allis-Chalmers Manufacturing 
Company, Milwaukee 1, Wisconsin 

C. H, Bjorquist 

H. E, Bonheimer 


Portland, Oreg. 
Cleveland, Ohio 
St. Louis, Missouri 
Schenectady, N. Y. 
Hazleton, Pa. 
Jackson, Mich. 
New York, N. Y. 
Pittsburgh, Pa. 
New York, N. Y. 
St. Louis, Mo. 
Pittsfield, Mass. 
Sharon, Pa. 
Milwaukee, Wis. 
Sharon, Pa. 
Pittsfield, Mass. 
Boston, Mass. 





Working Group on Revision of Guide for Loading 
Oil-Immersed Distribution and Power Trans- 
formers 


R.L. Brown, Chairman; Westinghouse Electric Corpora- 


Pittsfield, Mass. 
Chicago, Ill. 
Pittsburgh, Pa. 
Philadelphia, Pa. 
Milwaukee, Wis. 
New York, N. Y. 


Working Group on Insulation Requirements for 
Specialty Transformers 


P. A. Vance, Chairman; Genera! Electric Co., 1635 
Broadway, Fort Wayne 2, Ind. 

A. G. Fockler 

A. V. Hughes 

L. W. Kirkwood 

T. F. Saffold 

C. F. Salt, Jr. 

M. W. Sims 


Clifton, N. J. 

Bay City, Mich. 
Murray Hill, N. J. 
Sharon, Pa. 
Columbus, Ohio 
Fort Wayne, Ind. 


Subcommittee on Insulation Life 


J. L. Cantwell, Chairman; General Electric Company, 
100 Woodlawn Avenue, Pittsfield, Mass. 


Working Group on Life of Materials 


East Pittsburgh, Pa. 
Schenectady, N. Y. 
East Pittsburgh, Pa. 
Midland, Mich. 
Wilmington, Del. 
Cannonsburg, Pa. 
Manville, N. J. 
Sharon, Pa. 
Pittsburgh, Pa. 
Milwaukee, Wis. 
Pittsfield, Mass. 
Pittsburgh, Pa. 


W. Satterlee 
M. Terry, Jr. 
F. ‘I. Vogel 
T. R. Walters 
H. G. Zambell 


Working Group on Methods of Making Tempera- 
ture Rise Tests on Transformers 


C. W. Miller, Chairman; Westinghouse Electric Corpora- 
tion, Sharon, Pa. 

M. F. Beavers 

J. E. Clem 

H. B. Keath 

A. J. Maslin 

W. H. Mutschler, Jr. 

Paul Narbut 

S. O. Schamberger 

R. C, Smith 

W. C. Whitman 


Pittsfield, Mass. 
Schenectady, N. Y. 
St. Louis, Mo. 
Sharon, Pa. 
Pittsburgh, Pa. 
Sharon, Pa. 
Albany, N. Y. 
Philadelphia, Pa. 
Boston, Mass. 


Subcommittee on Insulating Fluids 


C. P. Xenis, Chairman; Consolidated Edison Co. of New 
York, Inc., 4 Irving Place, New York 3, New York 
Philadelphia, Pa. 

Belmont, Mass. 

Sharon, Pa. 

New York, N. Y. 

Pittsfield, Mass. 

Pittsfield, Mass. 


W. W. Satterlee Sharon, Pa. 


Subcommittee on Magnetic Behavior 


J. H. Chiles, Jr., Chairman; Transformer Division, 
Westinghouse Electric Corporation, Sharon, Pa. 


Working Group on Audible Noise 


J. H. Chiles, Jr., Chairman; Transformer Division, 
Westinghouse Electric Corporation, Sharon, Pa. 

. E. Clem Schenectady, N. Y. 

Emeryville, Calif. 

Chicago, Ill. 

Sharon, Pa. 

New York, N. Y. 

Pittsfield, Mass. 

Baltimore, Md. 

Adrian, Mich. 


era! 


MSZHPoOrS 


Von Voightlander 


Officers and Committees—1954-55 


Subcommittee on Performance Charac- 


teristics 
D. L. Levine, Chairman; Commonwealth Edison Com- 
pany, 72 West Adams St., Chicago 90, Ill. 


Working Group on Revision of Reactor Standards 


D. L, Levine, Chairman; Commonwealth Edison Com- 
pany, 72 West Adams St., Chicago 90, Ill. 
Schenectady, N. Y. 
Chicago, Ill. 
Baltimore, Md. 
San Francisco, Calif. 
Pittsfield, Mass. 
Sharon, Pa. 
Providence, R. I. 
Los Angeles, Calif. 
Philadelphia, Pa. 
East Pittsburgh, Pa. 


x Sidenfaden 


et Wagner 


Working Group on Instrument Transformers 


R. E. Franck, Chairman; 
Lynn, Mass. 


General Electric Company, 


Philadelphia, Pa. 
Sharon, Pa. 
Philadelphia, Pa. 
Boston, Mass. 
Jackson, Mich. 
Philadelphia, Pa. 
Buffalo, N. Y. 
Detroit, Mich. 
Rochester, N. Y. 
Schenectady, N. Y. 
New York, N. Y. 
Jackson, Mich. 

St. Louis, Mo. 
Washington, D. C. 
Newark, N. J. 
Pittsburgh, Pa. 
Sharon, Pa. 

East Pittsburgh, Pa. 


= 
Bg 
oe 
5 


. Huntington 
. Kennedy 

. Kinghorn 

. Masters 


RES PESPBEE Ee! 
an 

oo 

a 

a] 


SEMSOSO MHS RD? 


Qn 
22% 
ae) 
eR 3 
s 


Liaison with Other Committees on Converters 
W. C. Sealey Milwaukee, Wis. 


West Coast Subcommittee 


C. H. Bjorquist, Chairman; Bonneville Power Adminis- 
tration, Portland 8, Oregon 


(Personnel to be selected) 


Committee on Transmission and 
Distribution 
F. V. Smith, Chairman; Sargent & Lundy, 140 South 
Dearborn Street, Chicago 3, Il. 

T. J. Brosnan, Vice-Chairman 
J. T. Lusignan, Jr., Secretary 
A. H. Anderson 
C. E. Baugh 
. L. Bellaschi 

. Bingham 

. Blake 

. Booker 

. Bullard 

. Butler 

_ Carter 

. Coulbourn 
. Croft 

. Davis, Jr. 

. Demuth 

. Dillard 
n Evans 


Buffalo, N. Y. 
Mansfield, Ohio 
Toronto, Ont., Canada 
San Francisco, Calif. 
Portland, Oreg. 
Cleveland, Ohio 
Schenectady, N. Y. 
Boston, Mass. 

New York, N. Y. 
Schenectady, N. Y. 
Hastings-on-Hudson, N. Y. 
Birmingham, Ala. 
Toronto, Ont., Canada 
Philadelphia, Pa. 
Portland, Oreg. 

East Pittsburgh, Pa. 
Denver, Colo. 
Baltimore, Md. 
Philadelphia, Pa. 
Arlington Heights, Ill. 
Pittsfield, Mass. 
Chattanooga, Tenn. 
East Pittsburgh, Pa. 
Chicago, Ill. 
Rochester, N. Y. 
Vancouver, B. C., Canada 
New York, N. Y. 
Schenectady, N. Y. 
Perth Amboy, N. J. 
Los Angeles, Calif. 

St. Louis, Mo. 

Ames, Iowa 
Pittsburgh, Pa. 
Detroit, Mich. 
Jackson, Mich. 

New York, N. Y. 


Zprrot 


pRy-OnNRrRSo PEN 
E>sAprsar 


. Hagenguth 

. Hapgood 

. Harder 

. Hendrickson 
. Huntington 
mas Ingledow 
. Jeanne 

. Johnson 

. Jordon 

. Kanouse 


Ash 
Aro mma 


h 


° 


IS OMPOr VA aam 
Pn mt > F > 


New York, N. Y. 


ELECTRICAL ENGINEERING 





EEL nme 

b= 8S 

cere 
so] 


na 
a 


PP POPS RP mmm 
" n 
Fae 


Herbert Westman 


Capacitor Subcommittee 


Richmond, Va. 
Denver, Colo. 

New York, N. Y. 
New York, N. Y. 
Jackson, Mich. 
Baltimore, Md. 
Corvallis, Oreg. 

East Lansing, Mich. 
Oklahoma City, Okla. 
East Pittsburgh, Pa. 
Dallas, Texas 

Corpus Christi, Texas 
Boston, Mass. 


Montreal, Que., Canada 


C, E. Parks, Chairman; Public Service Co. of Indiana, 
Inc., 1000 East Main Street, Plainfield, Ind. 


P. L. Bellaschi 


. E. Fowler 
. Hapgood 
. Leftwich 
. Marbury 
olsky 
. Porter 
. Schultz 

. Scoville 
. Starr 
. Waldron 
. Wallace 
. Williams 


PROMEPMMRERKS! 
‘dabsdan 


HOS OmmE 


Portland, Oreg. 

South Plainfield, N. J 
Schenectady, N. Y. 
Providence, R. I. 

Fort Worth, Texas 
Chattanooga, Tenn. 
Charlotte, N. C. 

East Pittsburgh, Pa. 
North Adams, Mass. 
New York, N. Y. 
South Milwaukee, Wis. 
Hudson Falls, N. Y. 
Corvallis, Oreg. 
Washington, D. C. 
Dallas, Tex. 
Shreveport, La. 


Distribution Subcommittee 


E. R. Hendrickson, Chairman; Public Service Division of 
Commonwealth Edison Co., 72 West Adams Street, 


Chicago, Ill. 
R. B. Bailey 
H. G. Barnett 
C. E. Baugh 
H. C. Bingham 
D. K. Blake 
T. J. Brosnan 
W. R. Bullard 
H. L. Davis, Jr. 
S. E. Goodell 
J. B. Hodtum 
E. K. Huntington 
C. H. Kraft 
Dixon Lewis 
D. W. Nethercut 
J. E. O’Brien 
E. V. Sayles 
J. A. Strelzoff 
A. H. Thayer 
R. E. Thornton 
A. B. Weaver 
L. J. Weed 


Birmingham, Ala. 
East Pittsburgh, Pa. 
San Francisco, Calif. 
Cleveland, Ohio 
Schenectady, N. Y. 
Buffalo, N. Y. 

New York, N. Y. 
Philadelphia, Pa. 
Chicago, Ill. 
Pittsburgh, Pa. 
Rochester, N. Y. 

St. Louis, Mo. 
Pittsburgh, Pa. 
Jackson, Mich. 
Washington, D. C. 
Jackson, Mich. 

East Lansing, Mich. 
Los Angeles, Calif. 
Oklahoma City, Okla. 
Corpus Christi, Texas 
Boston, Mass. 


General Systems Subcommittee 


I. B. Johnson, Chairman; 
Road, Schenectady, N. Y. 


F. L. Code 

O. A. Demuth 
J. K. Dillard 

R. W. Ferguson 
E. T. B. Gross 

. A. Jeanne 

. Kroneberg 
. Lagerstrom 
. Linsley 

. Neubauer 


erm >: 


. Robertson 


Pe mss > 


General Electric Co., 1 River 


Toronto, Ont., Canada 
Portland, Oreg. 
East Pittsburgh, Pa. 
East Pittsburgh, Pa. 
Chicago, Il. 

New York, N. Y. 
Los Angeles, Calif. 
Ames, Iowa 
Hartford, Conn. 
New York, N. Y. 
Madison, Wis. 
Denver, Colo. 
Schenectady, N. Y. 
New York, N. Y. 


Towers, Poles & Conductors Subcommittee 


E. L. Kanouse, Chairman; Dept. of Water & Power, City 
of Los Angeles, 207 South Broadway, Box 3669, 
Terminal Annex, Los Angeles, Calif. 


W. Adams 
H. Anderson 
K. Barr 

A. Booker 

L. Carter 

W. Caswell 
R. Coulbourn 


MPM RPrOAPE 


Eduard Fritz 

K. E. Hapgood 
Thomas Ingledow 
C. A. Jordan 

A. L. Malmstrom 
J. E. O’Brien 

T. F. Peterson 

J. A. Rawls 

L. M. Robertson 
A. S. Runciman 
A. N. Shealy 

Joel Thompkins 
Her: ert Westman 
E. M. Wright 

R. G. Yerk 


Louisville, Ky. 


Toronto, Ont., Canada 


Chicago, Ill. 
Boston, Mass. 


Hastings-on-Hudson, N. Y. 


Chicago, Ill. 
Birmingham, Ala. 


Toronto, Ontario, Canada 


Denver, Colo. 
Philadelphia, Pa. 
Chattanooga, Tenn. 


Vancouver, B. C., Canada 


Perth Amboy, N. J. 
Detroit, Mich. 
Washington, D. C. 
Cleveland, Ohio 
Richmond, Va. 
Denver, Colo. 


Shawinigan Falls, Que., Canada 


Baltimore, Md. 
Massena, N. Y. 


Shawinigan Falls, Que., Canada 


San Francisco, Calif. 
Seward, Nebr. 


Science and Electronics 
Division 


Science and Electronics Division 


Committee 


S. R. Warren, Jr., Chairman; University of Pennsylvania, 
Towne Building, Room 109, 220 South 33rd Street, 


Philadelphia 4, Pa. 
J. G. Reid, Jr., Vice-Chairman 


R. S. Gardner, Secretary 
W. E. Barbour, Jr. 

L. J. Berberich 

R. M. Bozorth 

W. R. Clark 

W. J. Dornhoefer 

W. G. Dow 

J. E. Hobson 

E. S. Lammers 


(Representing Board of Directors) 


J. T. Lusignan, Jr. 
F. J. Maginniss 
Glen Ramsey 

H. C. Steiner 

E. D. Trout 


Alexandria, Va. 
New York, N. Y. 
Boston, Mass. 

East Pittsburgh, Pa. 
Murray Hill, N. J. 
Philadelphia, Pa. 
Paterson, N. J. 
Ann Arbor, Mich. 
Stanford, Calif. 
Atlanta, Ga. 


Mansfield, Ohio 
Schenectady, N. Y. 
North Chicago, Ill. 
Schenectady, N. Y. 

Milwaukee, Wis. 


Committee on Basic Sciences 


L. J. Berberich, Chairman; 


Liaison Engg. Dept., 7-L 


Westinghouse Electric Corp., East Pittsburgh, Pa. 


W. R. LePage, Vice-Chairman 


S. B. Batdorf, Secretary 
P. A. Abetti 

W. G. Amey 

S. S. Attwood 

W. B. Boast 

S. W. Booth 
Aram Boyajian 

R. M. Bozorth 

J. G. Brainerd 

C. G. Brennecke 
E. M. Brohl 

C. B. Brown 

H. J. Carlin 

T. W. Dakin 

J. F. Dexter 

W. C. Dunlap, Jr. 
L. H. Fisher 

E. A. Guillemin 


Syracuse, N. Y. 
East Pittsburgh, Pa. 
Pittsfield, Mass. 
Philadelphia, Pa. 
Ann Arbor, Mich. 
Ames, Iowa 

White Oak, Md. 
Pittsfield, Mass. 
Murray Hill, N. J. 
Philadelphia, Pa. 
Raleigh, N. C. 
Flint, Mich. 

White Oak, Md. 
Brooklyn, N. Y. 
East Pittsburgh, Pa. 
Midland, Mich. 
Schenectady, N. Y. 
New York, N. Y. 
Cambridge, Mass. 


HOSHHMOM<SOSEE 

Zm> OP oes ome, §> 
B re go og ea 
ay 2 8 
2 $ 
5 


Los Angeles, Calif. 
Chicago, Ill. 

East Pittsburgh, Pa. 
Richland, Wash. 
Ottawa, Ont., Canada 
Toronto, Ont., Canada 
Philadelphia, Pa. 
Columbus, Ohio 
Corvallis, Oreg. 

East Lansing, Mich. 
New York, N. Y. 
Cleveland, Ohio 

St. Paul, Minn. 

West Lynn, Mass. 


Applied Mathematics Subcommittee 


M. G. Malti, Chairman; 


Cornell University School of 


Electrica] Engineering, Ithaca, N. Y. 


P. A. Abetti 

P. L. Alger 
Garrett Birkhoff 
D. G. Bourgin 
Aram Boyajian 
R. J. Duffin 

W. H. J. Fuchs 
M. F. Gardner 
E. A. Guillemin 
A. E. Heins 
Mark Kac 

W. R. LePage 
P. C. Magnusson 
L. A. Pipes 
Harry Pollard 
J. J. Smith 
Harry Sohon 
Joseph Slepian 
J. J. Stoker 

J. W. Tukey 
John von Neumann 
D. W. Widder 
Norbert Wiener 
Max Woodbury 


Pittsfield, Mass. 
Schenectady, N. Y. 
Cambridge, Mass. 
Urbana, Ill. 
Pittsfield, Mass. 
Pittsburgh, Pa. 
Ithaca, New York 
Cambridge, Mass. 
Cambridge, Mass. 
Pittsburgh, Pa. 
Ithaca, N. Y. 
Syracuse, N. Y. 
Corvallis, Oreg. 
Los Angeles, Calif. 
Ithaca, N. Y. 
Schenectady, N. Y. 
Philadelphia, Pa. 
East Pittsburgh, Pa. 
New York, N. Y. 
Murray Hill, N. J. 
Princeton, N. J. 
Cambridge, Mass. 
Cambridge, Mass. 
Ann Arbor, Mich. 


Electric Circuit Theory Subcommittee 


W. R. LePage, Chairman; Dept. of Elec. Engg., Syra- 
cuse University, Syracuse 10, N. Y. 


Abetti 
Brainerd 
Carlin 
Dietzold 
Giordano 
Guillemin 
Harder 
Higgins 
Hoadley 


SOX MMP RIS 
DAW Ae lee 


fi 


ad 
Ee POD 


AM we > mm 


. M. Wainwright 


Pittsfield, Mass. 
Philadelphia, Pa. 
Brooklyn, N. Y. 
Murray Hill, N. J. 
Brooklyn, N. Y. 
Cambridge, Mass 
East Pittsburgh, Pa. 
Madison, Wis. 
Raleigh, N. C. 
Princeton, N. J 
Monterey, Calif. 
Philadelphia, Pa. 
Los Angeles, Calif. 
Ann Arbor, Mich. 
Culver City, Calif. 
New Haven, Conn. 
Syracuse, N. Y. 
Urbana, Ill. 


Magnetics Subcommittee 


R. M. Bozorth, Chairman; 
Murray Hill, N. J. 


A. C. Beiler 

E. Both 

F. G. Brockman 

. A. Chegwidden 
. A. Gaugler 

. E. Goldman 

. F. Littmann 

. R. Maxwell 

. H. Meiklejohn 
. Morrill 

hs Osborn 


ab Fe 


Bell Telephone Labs., Inc., 


East Pittsburgh, Pa 
Fort Monmouth, N. J. 


Irvington-on-Hudson, N. Y. 


Murray Hill, N. J. 
Butler, Pa. 
Pittsburgh, Pa. 
Middletown, Ohio 
Silver Spring, Md. 
Schenectady, N. Y. 
Pittsfield, Mass. 
East Pittsburgh, Pa. 


Lightning & Insulation Subcommittee 


H. A. Frey, Chairman; Locke Insulator Corp., Inc., 
Baltimore, Md. 


Ferdinand Hamburger, Jr. Baltimore, Md 
Los Angeles, Calif. 


Erie, Pa. 


Dielectrics Subcommittee 
L. J. Berberich, Chairman; Liaison Engineering, Westing- 


. M. Clayton, Jr. 
. E. Dean 
. N. Ekvall 


z; 
Or 
fi 


. H. Hagenguth 
. L. Harder 

. Vv. oo 
.W. 


T. Prenat Jr. 
. Rorden 

. Waldorf 

. Whitehead 

. Zimmerman 


PROMS Sr mer rOs 
=PRr 


SEPTEMBER 1954 


East Pittsburgh, Pa. 
Newark, N. J. 
Philadelphia, Pa. 
New York, N. Y. 
Pittsfield, Mass. 
East Pittsburgh, Pa. 
Chicago, Ill. 
Schenectady, N. Y. 
Mansfield, Ohio 
Portland, Oreg. 
Lancaster, Pa. 
Chicago, Ill. 
Ithaca, N. Y. 


Urbana, II. 
Madison, Wis. 
St. Louis, Mo. 

Baltimore, Md. 
Monterey, Calif. 
Murray Hill, N. J. 
Seattle, Wash. 
Chicago, Ill. 
Ithaca, N. Y. 
Norman, Okla. 
Chicago, Ill. 
Philadelphia, Pa. 
Baltimore, Md. 


Officers and Committees—1954—55 


house Electric Corp., East Pittsburgh, Pa. 


Philadelphia, Pa. 
Cambridge, Mass. 
Schenectady, N. Y. 
Schenectady, N. Y. 
Chattanooga, Tenn. 
Midland, Mich. 
Pittsfield, Mass. 
Cleveland, Ohio 
Erie, Pa. 
Baltimore, Md. 
Cambridge, Mass. 
Murray Hill, N. J. 


“851 





, Paeniitoan 
tC) 
. Mathes 
- McLean 
obineon 
. Rogers 
. Russell 
. Scott 
- Sharbaugh 
. Sieffert 
or Siegfried 
. M. L. Sommerman 
joseph Sticher 
. R. Vail 


pease 


PRRs 


ze 


SOSH PPM D> SORRY 


Q 


Milwaukee, Wis. 
Pittsfield, Mass. 
Schenectady, N. Y. 
Murray Hill, N. J. 
North Adams, Mass. 
Fort Monmouth, N. J. 
New York, N. Y. 
Washington, D. C. 
Schenectady, N. Y. 
Washington, D. C. 
Worcester, Mass. 
Columbus, Ohio 
Detroit, Mich. 
Durham, N. C. 


Working Group on Evaluation of Thermal 


Stability Of Insulating 


Materials 


T. W. Dakin, Chairman; Westinghouse Elec. Corp. Re- 
search Lab., East Pittsburgh, Pa. 


H. A. Adler 

O. E. Anderson 
E. L. Brancato 
E. J. Burrough 
L. M. Conklin 
T. W. Dexter 
R. K. Drake 

P. J. Franklin 
J. L. Fuller 

R. W. Hall 

G. T. Kohman 
V. J. Kublin 

J. L. Kuehlthau 
C. B. Leape 

J. R. Learn 

R. H. Lindsey 


W. Satterlee 
. L. Saums 

. H. Scott 

. F. Seaman 

. E. Sieffert 

. M. L. Sommerman 
. R. Walters 


Semi-Conductors & 
mittee 


Chicago, Ill. 
Newark, Del. 
Washington, D. C. 
Wilmington, Del. 
Ashton, R. I. 
Midland, Mich. 
Fort Wayne, Ind. 
Washington, D. C. 
Cleveland, Ohio 
Fort Wayne, Ind. 
Murray Hill, N. J. 
Fort Monmouth, N. J. 
Milwaukee, Wis. 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
Schenectady, N. Y. 
Irvington, N. J. 
Canonsburg, Pa. 
Schenectady, N. Y. 
Manville, N. J. 
Sharon, Pa. 
Muskegon, Mich. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C. 
Columbus, Ohio 
Pittsfield, Mass. 


Transistors Subcom- 


W. C. Dunlap, Chairman; Research Lab., General Elec- 
tric Co., Schenectady 5, N. Y. 


S. J. Angello 

P. P. Beroza 

R. G. Breckenridge 
E, M. Conwell 

P. P. Debye 

K. Lark-Horovitz 
C. L. Roualt 
W.D Rowe 

J. N. Shive 

D. H. Toth 

G. Warfield 


Pittsburgh, Pa. 
Los Angeles, Calif. 
Washington, D. C. 

Bayside, N. Y. 

Waltham, Mass. 
Lafayette, Ind. 
Syracuse, N. Y. 

East Pittsburgh, Pa. 
Murray Hill, N. J. 

St. Paul, Minn. 

Princeton, N. J. 


Basic Concepts Subcommittee 


V. P. Hessler, Chairman; Dept. of Elec. Engg., University 


of Illinois, Urbana, Ill. 


W. G. Amey 
S. B. Batdorf 
J. G. Brainerd 
Cc. R. Cahn 
G. B. Hoadley 
V. E. Legg 
W. R. LePage 
M. G. Malti 
Chester Peterson 
F. B. Silsbee 
J. J. Smith 

D. W. Spence 


Philadelphia, Pa. 
E. Pittsburgh, Pa. 
Philadelphia, Pa. 
Syracuse, N. Y. 
Raleigh, N. C. 
Murray Hill, N. J. 
East Syracuse, N. 
Ithaca, N. 
Washington, D. 
Washington, D. 
Schenectady, N. 
Syracuse, N. 


Committee on Computing Devices 


F. J. Maginniss, Chairman; Analytical Engg. Dept., Gen- 
eral Electric Co., 1 River Road, Schenectady, N. Y. 


E. L. Harder, Vice-Chairman 


S. H. Dodd, Jr. Secretary 
S. N. Alexander 
R. H. Benner 

J. G. Brainerd 
J. F. Calvert 
W. G. Dow 

F. H. Ferguson 
Geroge Glinski 
G. G. Hoberg 
B. D. Holbrook 
R. M. Kalb 


852 


East Pittsburgh, Pa. 
Lexington, Mass, 
Washington, D. C. 
Moorestown, N. J. 
Philadelphia, Pa. 
Pittsburgh, Pa. 

Ann Arbor, Mich. 
Washington, D. C. 
Ottawa, Ont., Canavia 
Philadelphia, Pa. 
Murray Hill, N. J. 
St. Paul, Minn. 


onc sh tS hie aa 


. Lex, Jr. 
Cc. Lof 
acWilliams, Jr. 


Juergen Roedel 
Stanley Rogers 
Morris Rubinoff 
J. D. Ryder 

V. G. Smith 

C. R. Wayne 


Philadelphia, Pa. 
Storrs, Conn. 
Whippany, N. J. 
Philadelphia, Pa. 
Pasadena, Calif. 
Baltimore, Md. 

New York, N. Y. 
Cleveland, Ohio 
Pacific Palisades, Calif. 
Berkeley, Calif. 

New Haven, Conn. 
New York, N. Y. 
Hammond, Ind. 

San Diego, Calif. 
Philadelphia, Pa. 

East Lansing, Mich. 
Toronto, Ont., Canada 
Syracuse, N. Y. 


Digital Computers Subcommittee 


Morris Rubinoff, Chairman; 


Moore School of Electrical 


Engineering, University of Pennsylvania, Philadel- 


phia 4, Pa. 
(Personnel to be selected) 


Analog Computers Subcommittee 


G. D. McCann, Jr., Chairman; 


Department of Electrical 


Engineering, California Institute of Technology, 


Pasadena 4, Calif. 


(Personnel to be selected) 


Computer Bibliography Subcommittee 


J. W. Mauchly, 


Philadelphia, Pa. 


(Personnel to be selected) 


Chairman; 
Remington Rand, Inc., 


Eckert-Mauchly Division. 
2300 W. Allegheny Avenue, 


Digital Computer Comparisons Subcom- 


mittee 


W. H. MacWilliams, Jr., Chairman; 


Bell Telephone 


Laboratories, Inc., Whippany, N. J. 


(Personnel to be selected) 


Analog-Digital Converters Subcommittee 


Cc. R. Wayne, Chairman; 


General Electric Company, 


Electronics Park, Syracuse, N. Y. 


(Personnel to be selected) 


West Coast Subcommittee 


P. L. Morton, Chairman; 


Division of Electrical Engi- 


neering, University of California, Berkeley 4, Calif. 


(Personnel to be selected) 


Committee on Electrical Techniques 
in Medicine and Biology 


E. D. Trout, Chairman; 


Dept., 4855 Electric Ave., 
T. H. Rogers, Vice-Chairman 


L. F. Ehrke, Secretary 
G. D. Adams 

W. E. Barbour, Jr 

G. W. Dunlap 

W. A. Geohegan 

R. W. Gilbert 

S. R. Gilford 


E. Maxim 

H. Montgomery 
A. Morton 

P. Schwan 

W. Smith 

R. Warren, Jr. 
E. Watson 

M. Zarem 


>PUPMOrOS! 


(No Subcommittees ) 


General Electric Co., X-Ray 
Milwaukee 1, Wis. 


Springdale, Conn. 
Bloomfield, N. J. 
San Francisco, Calif. 
Boston, Mass. 
Schenectady, N. Y. 
New York, N. Y. 
Newark, N. J. 
Washington, D. C. 
Milwaukee, Wis. 
Baltimore, Md. 
Cleveland, Ohio 
Nashville, Tenn. 
Princeton, N. J. 
Philadelphia, Pa. 
Washington, D. C. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Los Angeles, Calif. 


Committee on Electronics 


H. C. Steiner, Chairman; 


General Electric Co., I & T 


Tube Sub-Dept., 1 River Road, Schenectady, N. Y. 


J. D. Ryder, Vice-Chairman 
D. G. Wilson, Secretary 
W. R. G. Baker 


East Lansing, Mich. 
Lawrence, Kans. 
Syracuse, N. Y. 


Officers and Committees —1954-55 


G. J. Crowdes 
W. G. Dow 

A. V. Eastman 
W. T. Evans 
Rudolf Feldt 

G. H. Fett 

D. G. Fink 

H. L. Flowers 
Beardsley Graham 
L. L. Grandi 
H. W. Haase 

A. A. Hagedorn 
C. F. Hanson 
Victor Harris 
Scott Helt 

R. E. Higgs 

J. E. Hobson 
R. E. Hommel 
A. J. Humphrey 
J. R. Hyneman 
W. H. Jensen 
J. P. Jordan 


Marshall 
Mason 
Maunder 
McCabe 
. J. McCreary 
. R. Meahl 
. R. Mimno 
Morrin 
Morton 
Nayler 
* 


 * 

. F. 

e 3 

. K. Northrop 
Re 


"bch sh ghd a ok gd abr pe ad, 


avid Packard 
. W. Petit 
Quigley 
Reid, Jr. 
Reynolds 
jalther Richter 
Sherwood 
. W. Smith 

. P. Spandau 

. F. Spitzer 
.R. Steen 

. T. Stone 
Milton Tenzer 
D. E. Trucksess 


4 
“Ve 
» 
A. 
J. 


.G, 


{pth abelet Lb at 


J. C. Van Arsdell, Jr. 


H. J. White 
W. C. White 
A. M. Zarem 


New York, N. Y. 
Columbus, Ohio 
Santa Monica., Calif. 
White Oak, Md. 
Harrison, N. J. 
Lafayette, Ind. 
Schenectady, N. Y. 
Baltimore, Md. 
Los Angeles, Calif. 
Philadelphia, Pa. 
Cambridge, Mass. 
Ann Arbor, Mich. 
Seattle, Wash. 
Beaumont, Texas 
Clifton, N. J. 
Urbana, Ill. 
Philadelphia, Pa. 
Akron, Ohio 
Phoenix, Ariz. 

Los Angeles, Calif. 
Portland, Oreg. 
Culver City, Calif. 
Los Angeles, Calif. 
Silver Spring, Md. 
Clifton, N. J. 
Harrison, N. J. 
Stanford, Calif. 
Dayton, Ohio 
Cleveland, Ohio 
New York, N. Y. 
Baltimore, Md. 
Syracuse, N. Y. 
Baltimore, Md. 
Endicott, N. Y. 
Schenectady, N. Y. 
Evanston, Ill. 
Elmira, N. Y. 
Hamilton, Ont., Canada 
Holyoke, Mass. 
San Diego, Calif. 
Chicago, Il. 
Schenectady, N. Y. 
Cambridge, Mass. 
Stanford, Calif. 
Princeton, N. J. 
Isle Maligne, Que., Canada 
Ithaca, N. Y. 

Palo Alto, Calif. 
Waterbury, Conn. 
Notre Dame, Ind. 
Alexandria, Va. 
Jensen, Fla. 
Milwaukee, Wis. 
Milwaukee, Wis. 
Washington, D. C. 
Pasadena, Calif. 
Syracuse, N. Y. 
New York, N. Y. 
St. Paul, Minn. 
Fort Monmouth, N. J. 
New York, N. Y 
Erie, Pa. 

Bound Brook, N. J. 
Schenectady, N. Y. 
Los Angeles, Calif. 


Subcommittee on Electron Tubes 


R. E. Higgs, Chairman; 
Harrison, New Jersey 


D. S. Peck, Secretary 
W. G. Dow 

D. V. Edwards 
Joseph Evon 

R. C. Fortin 

J. A, Goetz 

T. H. Haase 

Scott Helt 


. C. Steiner 

. B. Whalley 
Harold Winograd 
H. H. Wittenberg 
J. F. Wilhelm 


Radio Corporation of America, 


Allentown, Pa. 
Ann Arbor, Mich. 
Newark, N. J. 
Bath, N. Y. 
Harrison, N. J. 
Poughkeepsie, N. Y. 
Portland, Oreg. 
Clifton, N. J. 
Geneva, Ill. 
Princeton, N. J. 
Philadelphia, Pa. 
Schenectady, N. Y. 
Newton Heights, Mass. 
Elmira, N. Y. 
Endicott, N. Y. 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
New York, N. Y. 
Schenectady, N. Y. 
Brooklyn, N. Y. 
Milwaukee, Wis. 
Lancaster, Pa. 
Lancaster, Pa. 


Hot Cathode Converter Subcommittee 


W. H. Bixby, Chairman; 


Elec, Engrg. Dept., 


Wayne 


University, Detroit, Mich. 


J. H. Burnett 
R. P. Featherstone 


Newark, N. J. 
Minneapolis, Minn. 


ELECTRICAL ENGINEERING 





J. Humphrey 
H. Hutchings 


A. Cleveland, Ohio 
J. 

E. E. Moyer 

D. 

D. 


Geneva, Ill. 
Troy, N. Y. 
New York, N. Y, 
New York, N. Y, 


H. Smith 
E. Trucksess 


Subcommittee on Infrared Applications 


A. H. Canada, Chairman; General Electric Company, 
General Engineering & Consulting Lab., Schenec- 
tady, N. Y. 

A. R. Bennett 

William A. Dynes 

W. G. Fastie 

B. J. Goldfarb 

C. S; Woodside 

K. B. Adams 


Newport, R. I. 
Dayton, Ohio 
Philadelphia, Pa. 
Dayton, Ohio 
Washington, D. C. 
East Pittsburgh, Pa. 


Subcommittee on Electrostatic Processes 


H. J. White, Chairman; Research Corporation, 465 West 
Union Avenue, Bound Brook, N. J. 
S. R. Orem, Secretary Greenwich, Conn. 
J. O. Amstuz Troy, N. Y. 
J. E. Coolidge Bellwood, "4. 
J. W. Farr Holyoke, Mass. 
G. W. Hewitt East Pittsburgh, Pa. 
E. P. Miller Indianapolis, Ind. 
H. V. Nelson Schenectady, N. Y. 
G. W. Penny Pittsburgh, Pa. 
E. R. Thomas New York, N. Y. 


Subcommittee on High Frequency Con- 
ductors, Cables & Connectors 


Milton Tenzer, Chairman; Squier Signal Laboratory, 
Fort Monmouth, New Jersey 

G. J. Crowdes 

W. R. Dohan 

E. W. Greenfield 

J. D. Heibel 

B. A. Jackson 

W. J. King 

H. B. Slade 

W. R. Thurston 


Cambridge, Mass. 
Camden, N. J. 
Spokane, Wash. 
Erie, Pa 

New York, N. Y. 
Murray Hill, N. J. 
Passaic, N. J 
New York, N. Y. 


Subcommittee on Papers Review 


W. C. White, Chairman; General Electric Company, 
Research Laboratory, The Knolls, Schenectady, 
N. Y. 

H. F. Dart, Vice-Chairman 

R. S. Burnap 

W. R. Clark 

Rudolf Feldt 

R. E. Graham 

S. B. Ingram 

L. A. Kilgore 

H. L. Palmer 

H. C. Steiner 

Harold Winograd 


Elmira, N. Y. 
Harrison, N. J. 
Philadelphia, Pa. 
Clifton, N. J. 

Kew Gardens, N. Y. 
Murray Hill, N. J. 
East Pittsburgh, Pa. 
Schenectady, N. Y. 
Schenectady, N. Y. 
Milwaukee, Wis. 


Subcommittee on Electronic Circuits and 
Systems Engineering 


H. L. Flowers, Chairman; Goodyear Aircraft Corpora- 
tion, Akron, Ohio 

Langford T. Bourland 

R. M. Combes 

Victor Harris 

Allen B. Macnee 

J. F. Reintjes 

J. D. Ryder 


Washington, D. C. 
Burbank, Calif. 
Silver Spring, Md. 
Ann Arbor, Mich. 
Cambridge, Mass. 
Urbana, Ill. 


Subcommittee on Industrial X Ray 


R. F. Wilson, Chairman; General Electric Company, 
X-Ray Department, Milwaukee, Wis. 

Z. J. Atlee 

Arthur Klinckermann 

Joseph Lempert 

G. E. Maxim 

T. H. Rogers 

Scott Smith 

David Sussin 


Chicago, Ill. 
Chicago, IIl. 
Bloomfield, N. J 
Cleveland, Ohio 
Springdale, Conn. 
Washington, D. C. 
Covington, Ky. 


Subcommittee on Education in Electronics 


J. M. Cage, Chairman; Electrical School, Purdue Univer- 
sity, Lafayette, Ind. 

A. L. Albert 

E. M. Boone 

M. A. Honnell 

B. K. Northrup 

A. J. Quigley 

D. G. Wilson 


Corvallis, Oreg. 
Columbus, Ohio 
Atlanta, Ga. 
Ithaca, N. Y. 
Notre Dame, Ind. 
Lawrence, Kans. 


SEPTEMBER 1954 


Subcommittee on Electronic Semi-Conduc- 
tor Devices 


J. P. Jordan, Chairman; General Electric Company, 
Electronics Laboratory Elctronics Park, Syracuse, 


. A. Clarke 

. L. Crosby 

. M. Dukat 

. S. Fallows 

. Goldberg 

/, H. Hall 

. F. Heath 

. R. Hyneman 
. P. Mathis 

. Q. North 

. R. Roeder 

2. L. Roualt 

. D. Rittmann 


New York, N. Y. 
St. Paul, Minn. 
Newton, Mass. 
Boston, Mass. 
Washington, D. C. 
Syracuse, N. Y. 
Poughkeepsie, N. Y. 
New York, N. Y. 
Syracuse, N. Y. 
Culver City, Calif. 
East Pittsburgh, Pa. 
Syracuse, N. Y. 
Philadelphia, Pa. 


SMI<S-DSrtRPMAeO 


>O 


Subcommittee on Electronic Aids to Navi- 
gation 


H. R. Mimno, Chairman; Cruft Laboratory, Harvard 
University, Cambridge 38, Mass. 


Subcommittee on West Coast 


B. S. Graham, Chairman; Stanford Research Institute, 
Mountain States Division, 204 Heard Bldg., 
Phoenix, Ariz. 


(Personnel to be selected) 


Liaison With JETEC Subcommittees 


D. E. Marshall, Chairman; Westinghouse Electric Corp., 
P. O. Box 284, Elmira, N. Y. 


Liaison With IRE Subcommittee 


E. M. Boone, Chairman; Department of Electrical Engg., 
Ohio State University, Columbus, Ohio 

R. S. Burnap Harrison, N, J. 

C. F. Spitzer Syracuse, N. Y. 

J. R. Steen New York, N Y. 


Liaison With Magnetic & Dielectric Am- 
plifiers Committee 


C. J. Breitweiser, Chairman; Lear, Inc., 3171 So. Bundy 
Drive, Santa Monica, Calif. 


Gunnar Wennerberg Santa Monica, Calif. 


Liaison With Electronic Heating Subcom- 
mittee 


T. P. Kinn, Chairman; 20 Oaklee Village, Baltimore 29, 
Md. 


Liaison With Standards Subcommittee 


C. H. Willis, Chairman; Princeton University, Princeton, 
N. J. 


Liaison With Instruments & Measure- 


ments Committee 


R Feldt, Chairman; Federal Telephone & Radio Co., 
100 Kingsland Road, Clifton, N. J. 


Committee on Instruments & Meas- 
urements 


J. G. Reid, Jr., Chairman; A.C.F 
North Pitt Street, Alexandria, Va. 

Ernst Weber, Vice-Chairman (East) 

W. S. Pritchett, Vice-Chairman (West) 

C. F. Savage, Jr., Secretary 

H. D. Barnhart 

S. C. Bartlett 

P. L. Bellaschi 

H. W. Berry 

J. R. Bird 

C. W. Boadway 

E. J. Bobyn 

P. A. Borden 

G. L. Broomell 

D. L. Brown 

L. A. Burckmyer, Jr. 

J. H. Chiles, Jr. 

W. R. Clark 

D. H. Clewell 

A. B. Craig 

E. B. Curdts 


Electronics, 800 


Brooklyn, N. Y. 
Berkeley, Calif. 
West Lynn, Mass. 
Erie, Pa. 

New York, N. Y. 
Portland, Oreg. 
Minneapolis, Minn. 
Cleveland, Ohio 
Toronto, Ont., Canada 
Quebec, Que., Canada 
Waterbury, Conn. 
Philadelphia, Pa. 
Portland, Oreg. 
Ithaca, N. Y. 
Sharon, Pa. 
Philadelphia, Pa. 
Dallas, Texas 
Boston, Mass. 
Philadelphia, Pa. 


Officers and Committees— 1954-55 


C. L. Dawes 


I. G. Easton 
G. V. Eltgroth 
Rudolf Feldt 
J. G, Ferguson 
G. F. Gardner 
T. S. Gray 


Ferdinand Hamburger, Jr. 


F. K. Harris 

C. E. Hastings 
C. M. Hathaway 
J. E. Hobson 

J. 1. Holbeck 

G. A. Holt 

A. J. Hornfeck 
R. J. Jeffries 

A. K. Joecks 


=P 
< 
val 
2 
A 
i 


= 


erman C. Koenig 
Lee 
Lenehan 
Lunge 
Lusignan, Jr. 
Lynch 
Mansfield 
. Marvin 
. Mayo-Wells 
McElroy 
Miller 
Miller 
Morton 
Parent 
Petzinger 
Rinker 
Salmon 
Silsbee 


MIM > ROSOVSEOOMS OR 
PP mane ten nomiumys 


< 


Harry Sohon 
Carroll Stansbury 
G. P. Stout 

M. B. Stout 

F. J. Vogel 

P. H. Ware 

W. A. Weiss 

R. E. Wendt, Jr. 
E. L. White 

W. H. Wickham 
D. G. Wilson 

A. H. Wing, Jr 
L. R. Yorgy 


Cambridge, Mass. 
Belmont, Mass. 
Toronto, Ont., Canada 
Cambridge, Mass. 
Liverpool, N. Y. 
Clifton, N. J. 
Summit, N. J. 
Schenectady, N. Y. 
Cambridge, Mass. 
Baltimore, Md. 
Washington, D. C. 
Hampton, Va. 
Denver, Colo. 
Stanford, Calif. 
Portland, Oreg. 
Oak Ridge, Tenn. 
Cleveland, Ohio 
East Lansing, Mich. 
New York, N. Y. 
Canton, Ohio 

New York, N. Y. 
Schenectady, N. Y. 
Newark, N. J 
Schenectady, N. Y. 
Mansfield, Ohio 
West Lynn, Mass. 
Los Angeles, Calif. 
Flint, Mich. 

Silver Spring, Md. 
Cambridge, Mass. 
Norwalk, Conn. 
Newark, N. J. 
Princeton, N. J. 
Madison, Wis. 
Newark, N. J. 
Portland, Oreg. 
Corpus Christi, Texas 
Washington, D. C. 
Schenectady, N. Y. 
Seattle, Wash. 
Philadelphia, Pa. 
Bethesda, Md. 
Baltimore, Md. 
Ann Arbor, Mich. 
Milwaukee, Wis. 
Cambridge, Mass. 
Cleveland, Ohio 
East Pittsburgh, Pa 
Washington, D. C 
Chicago, Ill. 
Lawrence, Kans. 
Evanston, Ill. 
Lynn, Mass. 


I. Group Subcommittee on General Ac- 


tivities 


H. C. Koenig, Chairman; Electrical Testing Laboratories, 
Inc., 2 Fast End Avenue, New York 21, N. Y. 


W. R. Clark 


. C. Dickinson 
. N. Goodwin, 
Gray 
Hobson 
Lee 
Lenehan 
Miller 
Reid, Jr. 
Savage, Jr 
Silsbee 

nst Weber 


peo © HE rm oe I yn 


Subcommittee on Organization 
T. S. Gray, Chairman; 


Philadelphia, Pa. 
Schenectady, N. Y. 
Boston, Mass. 
Cambridge, Mass. 
West Lynn, Mass. 
Newark, N. J. 
Cambridge, Mass. 
Stanford, Calif. 
Schenectady, N. Y. 
Newark, N. J. 
Newark, N. J. 
Alexandria, Va. 
West Lynn, Mass. 
Washington, D. C. 
Brooklyn, N. Y. 


Department of Electrical 


Engineering, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass. 


W. R. Clark 
J. E. Hobson 
E. S. Lee 

J. H. Miller 


Subcommittee on Definitions 


+». Reid, Jr. 
C. F. Savage, Jr. 
Ernst Weber 


C. L. Dawes, Chairman; Harvard University, Pierce 
Hall, Cambridge 39, Mass. 


J. E. Clem 
A. B. Craig 
H. C. Dickinson 





Sub i on Co-op 
America 


T. L. Mell, Chairman; 


W. N. Goodwin, Jr. 
B. E. Lenehan 
F. B, Silsbee 


with Instruments Society of 


Brown Instrument Div., 


Minneapolis-Honeywell Regulator Co., Wayne 
& Windrim Aves., Philadelphia 44, Pa. 


Representatives on Other Commattees 


1. Standards Committee: H. C. Koenig 





Il. Group Subcommittee on Indicating 
and Integrating Instruments 


A, 


Subcommittee on Recording and Controlling Instruments 
G. L. Broomell, Chairman; Leeds & Northrup Com- 
pany, 4901 Stenton Avenue, Philadelphia 44, 


J. 


H. Miller, Chairman; Weston Electrical Instrument 
Corporation, 614 Frelinghuysen Avenue, Newark 5, 
N. J. 

C. Bartlett New York, N. Y. 

R. Bird Cleveland, Ohio 

L. Brown Portland, Oreg. 


Pa. 
E. F. Adams 
P. A. Borden 
J. G. Ferguson 
Albert Hansen, Jr. 
A. J. Hornfeck 
W. H. Howe 


J. W. Percy 

T. H. Pierson 

F. A. Ransow 
W. A. Stelzer 

J. M. Vanderleck 
W. G. Walker 


A. Burckmyer, Jr. 
N. Burkhart, Jr. 
T. Canfield 
H. Christie 
B. Craig 

- Downing 
. Fuller 

. Harris 

. Joecks 

. Kelch 

Knickerbocker 

. Koenig 

. Lenehan 

. Lindblad 

. Mansfield 

. Matsch 

. Rogers 
. Salmon 
- Savage, Jr. 

. Smith 

Sohon 

. Stevens 
. Stone 
. Stout 


or rpencatecuse 


3 


HZOPATONOMMPOSP SPP MM sr>pooroOHe 
4 
}° 
5 


. Vanderleck 
Weber 

. Weiss 

. Wilson 


Annan, 


h Usp 


Suh, 7; 


di 


Ithaca, N. Y. 
Lafayette, Ind. 
Lafayette, Ind. 
Baltimore, Md. 

Boston, Mass. 
Springfield, Ill. 

Cleveland, Ohio 
Washington, D. C. 
New York, N. Y. 

Canton, Ohio 

Detroit, Mich. 

New York, N. Y. 
Newark, N. J. 
Emeryville, Calif. 
Los Angeles, Calif. 

Chicago, Ill. 
Baltimore, 


Corpus Christi, Texas 


West Lynn, Mass. 
Seattle, Wash. 
Philadelphia, Pa. 
Alhambra, Calif. 
Corvallis, Oreg. 
Baltimore, Md. 
Ann Arbor, Mich. 


Toronto, Ont., Canada 


Brooklyn, N. Y. 
Cleveland, Ohio 
Lawrence, Kansas 





on 


F. K. Harris, eiianiate 


Is 


Electricity Division, Na- 


tional Bureau of Standards, Washington 25, 


C. G. Mansfield 


Los Angeles, Calif. 


B. 


R. J. Jeffries 
H. C. Koenig 


R. F. Wild 


Rep ives on Other Ci 


3 ASA Revision of C-39-2: H. C. Koenig, Electri- 
cal Testing Laboratories, Inc., 2 East End 
Avenue, New York 21, N. Y. 

2. ASME Industrial hh and Regulat 
G. F. Gardner, General ier aacrval 
Laboratory, General Electric Company, 
1 River Road, Schenectady 5, N. Y. 

3. Feedback Control Systems: J. G. Ferguson, Bell 
Telephone Laboratories, Inc., Summit, 
N. J. 








IV. Group Subcommittee on Electronic 
and High-Frequency Instruments 


Rudolph Feldt, Chairman; Instrument Division, Federal 


M. 


J. Ackerman 
G. E. Beggs, Jr. 
E. D. Bobyn 

C. C. Chambers 
H. F. Dart 
Edward Durbin 
I. G. Easton 

G. V. Eltgroth 
W. A. Erskine 
R. G. Fellers 

T. S. Gray 


Telephone & Radio Co., 100 Kingsland Road, 
Clifton, N. J. 

Camden, N. J. 

Philadelphia, Pa. 

Quebec City, Que., Canada 

Philadelphia, Pa. 

Elmira, N. Y. 

Great Neck, N. Y. 

Cambridge, Mass. 

Norwalk, Conn. 

Alhambra, Calif. 

Washington, D. C. 

Cambridge, Mass. 


Subcommittee on Watthour Meters 
B. E. Lenehan, Chairman; Engineering Department, 
Westinghouse Electric Corporation, 95 Orange 


M. L, Greenough 

E. R. Haberland 
Ferdinand Hamburger, Jr. 
C. E, Hastings 

C, M. Hathaway 


Washington, D. C. 
Silver Spring, Md. 
Baltimore, Md 
Hampton, Va. 
Denver, Colo. 


Street, Newark 1, N. J 


Brown 


Burkhart, Jr. 


. A. 

.N. 

. T. Canfield 
. B. Craig 

. C. Downing 


W. G. Knickerbocker 


W. N. Lindblad 
F. H. Rogers 

C. F. Savage, Jr. 
K. M. Stevens 
M. B. Stout 

J. M. Vanderleck 


I 


H. C. Koenig 


Subcommittee on Master Test Code for Power Measure- 

ments 

J. H. Miller, Chairman; Weston Electrical Instru- 
ment Corp., 614 Frelinghuysen Avenue, 
Newark 5, N. J. 


C, F. Savage, Jr. 
Harry Sohon 
L. N. Stone 


.G. Knickerbocker 


tives on Other Ci 
"ASA Revision of C-39.1: H. C. Koenig, Electri- 
cal Testing Laboratories, Inc., 2 East End 
Avenue, New York 21, N. Y. 
2. ASME Power Test Code: A. K. Joecks, Con- 
solidated Edison Company of New York, 
Inc., 708 First Avenue, New York 3, N. Y. 





I. Group Subcommittee on Recording 


and Controlling Instruments 


G. 


E. 
P. 


W. R. Clark 


J. 
G. 
Al 


L. Broomell, Chairman; Leeds & Northrup Company, 
4901 Stenton Avenue., Philadelphia 44, Pa. 
F. Adams Newark, N. J. 
A. Borden Waterbury, Conn. 
Philadelphia, Pa. 
Murray Hill, N. J. 
Schenectady, N. Y. 
West Lynn, Mass. 
Denver, Colo. 
Oak Ridge, Tenn. 
Cleveland, Ohio 
Foxboro, Mass. 
East Lansing, Mich. 
New York, N. Y. 
Kearny, N. J. 
Corpus Christi, Texas 
Alexandria, Va. 
Midland, Mich. 
Toronto, Ont., Canada 
Philadelphia, Pa. 
Wilmington, Del. 


G. Ferguson 
F. Gardner 
bert Hansen, Jr. 


so ok Lae nce Vins eosin ea 


R. K. Hellman 
D. M. Hill 

G. B. Hoadley 
G. A. Holt 

J. W. Kearney 
Harold Lyons 
G. S. Marvin 
N. W. Matthews 
H. R. Meahl 

P. K. McElroy 


Little Neck, N. Y. 
Boonton, N. J. 
Raleigh, N. C. 

Oak Ridge, Tenn. 
Mineola, N. Y. 

Washington, D. C. 

Flint, Mich. 
Washington, D. C. 
Schenectady, N. Y. 

Cambridge, Mass. 


AIEE-IRE Noise Definitions Committee: 1. G. 
Easton, Cambridge, Mass. 

ASA Subcommittee C-63 on Noise Measurement: 
I. G. Easton, Cambridge, Mass. 

Electronics Committee: Rudolf Feldt, Federal 
Telephone & Radio Co., Clifton, N. J. 


V. Group Subcommittee on Special In- 
struments and Auxiliary Apparatus 


Harry Sohon, Chairman; Moore School of Electrical 
Engineering, University of Pennsylvania, Philadel- 


phia 4, Pa. 
. D. Barnhart 

. M. Bedell 
. Chiles, Jr. 


Rudolf Feldt 

J. G. Ferguson 
C. M. Foust 

H. A, Frey 

J. H. Hagenguth 


xP 

. E. 

. S. Lunge 

. T. Lusignan, Jr. 
. W. Matsch 

. D. 


QNAPSKOMES 


. W. Miller 
orrman Oliver 


Zz 


C, S. Sprague 
Carroll Stansbury 
E. B. Stover, Jr. 
F. J. Vogel 

P. H. Ware 

W. H. Wickham 
D. G. Wilson 

S. W. Zimmerman 


McCann, Jr. 


Erie, Pa. 
Cleveland, Ohio 
Sharon, Pa. 
Cambridge, Mass. 
Wilmington, Del. 
Philadelphia, Pa. 
Belmont, Mass. 
Pittsfield, Mass. 
Clifton, N. J. 
Murray Hill, N. J. 
Schenectady, N. Y. 
Baltimore, Md. 
Pittsfield, Mass. 
Portland, Ore. 
Rochester, N. Y. 
Newark, N. J. 
Schenectady, N. Y. 
Mansfield, Ohio 
Chicago, Ill. 
Pasadena, Calif. 
Norwalk, Conn. 
Cambridge, Mass. 
Madison Wis. 
Memphis, Tenn. 
Schenectady, N. Y. 
Seattle, Wash. 
Lafayette, Ind. 
Washington, D. C. 
Tulsa, Okla. 
Milwaukee, Wis. 
Cambridge, Mass. 
Chicago, Ill. 
Lawrence, Kans. 
Ithaca, N. Y. 


A. Subcommittee on General Spectroscopy 


Cc. W. Miller, Chairman; 


Perkins Elmer Corp., 


Main Avenue, Norwalk, Conn. 


H. M. Bedell 


Robert Chapman 


D. K. Coles 
C. H. Corliss 


H. M. Crosswhite 


J. W. Enns 

W. T. Gray 
Norman Oliver 
Jacob Sherman 
John Sterner 


G. L. Crumrine 


Subcommittee on Dielectric Measurements in the Field 


Edmund Osterland 
T. P. Perkins 

D. C. Ports 

E. R. Thomas 
Howard Vollum 
A. H. Waynick 
Ernst Weber 

W. P. Wills 

A. H. Wing, Jr. 


A, Subcommittee on High-Fi 


Boonton, N. J. 
Harrison, N. J. 
Washington, D. C. 
New York, N. Y. 
Portland, Oreg. 
State College, Pa. 
Brooklyn, N. Y. 
Philadelphia, Pa. 
Evanston, Ill. 


requency Instruments 


Ferdinand Hamburger, Jr., Chairman; Department 


of Electrical Engineering, Johns Hopkins Uni- 
versity, Homewood, Baltimore 18, Md. 


W. A. Erskine 
R. G. Fellers 

R. K. Hellmann 
J. W. Kearney 
Harold Lyons 


H. R. Meahl 
D. C. Ports 
Ernst Weber 

A. H. Wing, Jr. 


Subcommittee on Electronic Instruments 


P. K. McElroy, Chairman; 
Cambridge, Mass. 


M. J. Ackerman 
G. E. Beggs, Jr. 
C. C. Chambers 
H. F. Dart 
Edward Durbin 
G. V. Eltgroth 
Rudolf Feldt 

M. L. Greenough 
E. R. Haberland 
C. E, Hastings 


Ri ives on Other C 


General Radio Corp., 


C. M. Hathaway 
D. M. Hill 

G. B. Hoadley 

N. W. Matthews 
Edmund Osterland 
T. P. Perkins 

E. R. Thomas 
Howard Vollum 
A. H, Waynick 

W. P. Wills 





“ee Standard Frequency Bands and Designations: 1. G. 
Easton, General Radio Company, 275 
Massachusetts Avenue, Cambridge 39, 


Mass. 


2. AIEE Computing Devices Committee: G. V. 
Eltgroth, Remington Rand, Inc., 315 4th 


Ave., New York, N. Y 


Officers and Committees—1954-55 


E. B. Curdts, Chairman; James G. Biddle Co., 1316 
Arch Street, Philadelphia, Pa. 


W. H. Wickham, Vice-Chairman 


R. J. Alke 
W. G. Amey 


A. W. W. Cameron 


F. C. Doble 
C. A. Duke 
W. F. Dunkle 
I. G. Easton 
E. A. Elge 


H. S. Endicott 


G. L. Hill 
J. S. Johnson 


J. L. Kuehithau 
J. H. McWhirter 
R. L. Murray 

F. S. Oliver 

J. C. Parker 
Andrew Pletenik 
W. S, Price 

Cc. W. Ross 

E. L. Schlottere 
O. E. Stamm 
K. M. Stevens 
P. H. Ware 


Subcommittee on Revision of Standard No.4. (Meas- 
urement of Test Voltage in Dielectric Tests) 


ASA C-68.1 
J. T. Lusignan, Jr., Chairman; 


The Ohio Brass 


Company, 380 N. Main Street, Mansfield, Ohio 


P. L. Bellaschi 


J. S. Carroll 


J. 
J. 
E. 
Cc. 
H. 
M. 


I. W. Gross 


J. H. Hagenguth 


J. Clark, Jr. 


Getting, Jr, 


W. B. Kouwenhoven 


W. W. Lewis 

G. D. McCann, Jr. 
Morris Newman 

J. H. Park 

W. C. Sealey 

C. S. Sprague 

W. L, Teague 

W. H. Wickham 

S. W. Zimmerman 


Subcommittee on Instrument Accessories 


W. P. Simpson, Chairman; 


General Electric Co., 


1 River Road, Schenectady, N. Y. 


J. H. Chiles, Jr. 


C. M. Foust 
J. I. Holbeck 


J. G. Ferguson 
G. D. McCann 
G. 8. Smith 


Subcommittee on Master Test Code for Rotary Speed 


Measurements 


Carroll Stansbury, Chairman; 


National Bureau of 


Standards, Washington 25, D. C. 


I. G. Easton 
J. L, Fuller 


B. E. Lenehan 


H. T. Rights 
Harry Sohon 


ELECTRICAL ENGINEERING 





Sub on Geophysical Instruments and Measure- 





ments 


D. H. Clewell 
Rudolf Feldt 


E. B. Stover 
D. G. Wilson 


Representatives on Other Committees 


1. ASA C-57 Instrument Transformers: J. H. Chiles, 
Jr., Westinghouse Electric Corp., 469 
Sharpsville Ave., Sharon, Pa. 

on Test-Insulated Conductors: P. H. 
Ware, Simplex Wire & Cable Co., 79 
Sidney - . Cambridge 39, Mass. 

Fluids: F. C. Doble, 
Doble ineatnaneieg Company, 32 Locust 
Street, Belmont, Mass. 

AIEE Transformer Committee: J. H. Chiles, Jr., 
Westinghouse Electric Corp., 469 Sharps- 
ville Ave., Sharon, Pa. 

Committee on Electrie Welding (Subcommittee on 
Resistance Welding Instrumentation): to be 
selected 

Carrier Current Liaison: G. S. Lunge, General 
Electric Co., Central Station Engg. Div., 
Schenectady 5, N. Y. 

Transformer Test Code Subcommittee: F. J. Vogel, 
Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis. 








VI. Group Subcommittee on Telemeter- 
ing 


E, E. Lynch, Chairman; General Electric Company, 40 
Federal Street, West Lynn, Mass. 
G. M. Thynell, Vice-Chairman Silver Spring, Md. 
J. L. Blackburn, Secretary Newark, N. J. 
E, F. Adams Newark, N. J. 
E. J. Bobyn Quebec, Canada 
P. A. Borden Waterbury, Conn, 
M. A. Bostwick Portland, Oreg. 
J, F. Brinster Princeton, N. J. 
Hezzie Clark Houston, Texas 
W. A. Clark New York, N. Y. 
E. Colander Burbank, Calif. 
East Pittsburgh, Pa. 
Plainville, Conn. 
Toronto, Ont., Canada 
Mishawaka, Ind. 
Newton, Mass. 


. Hoenfeck Cleveland, Ohio 


. Kiebert, Jr. 
. Klumb 
. Lunge 
. Mabey 
. Mayo-Wells 
. Mendenhall 
Pawley 


pr ete Renee! 


an 


Indianapolis, Ind. 
Los Angeles, Calif. 
Schenectady, N. Y. 
Newark, N. J. 
Silver Spring, Md. 
Detroit, Mich. 
Corona, Calif. 


Peckham 


G. 

w. Los Angeles, Calif. 
E. Phillips 

E. 

P. 


Philadelphia, Pa. 
Waterbury, Conn, 
Baltimore, Md. 
Corpus Christi, Texas 
New York, N. Y. 
Silver Spring, Md. 
Toronto, Ont., Canada 
Washington, D. C. 

Los Angeles, Calif. 


Rufleth 
Stout 

ul Taylor 

J. Trumbull 
L. Verwiebe 
F. C, Weedon 
A. Wildhack 
H. Worsham 


Sub 


R. 
Ww. 
d. 
Cc, 
R. 
Cc, 
A. 
M. 
R. 
G. 
Cc. 
Ww. 
I. 
M. 
J. 
Ww. 
WwW. 
G. 
Pa 
R, 
F. 
G. 
Ww. 
Ww. 
A, 


on Stati 





ry Telemetering Activities 

P. A. Borden, Chairman; The Bristol Company, 
Waterbury 20, Conn. 

E. F. Adams 

J. L. Blackburn 

M. A. Bostwick 

Hezzie Clark 

W. A. Clark 

W. A, Derr 

J. A. Doremus 

C. K. Duff 


E. E. Lynch 

C. A. Mabey 

W. J. Mayo-Wells 

I. F. Mendenhall 

J. W. Peckham 

W. E. Phillips 

W. E. Rufleth 

Paul Taylor 

A. J. Hornfeck G. M. Thynell 

M. V. Kiebert, Jr. R. J. Trumbull 

R. K. Klumb W. H. Worsham 
G. S. Lunge 


Subcommitiee on Mobile Telemetering Activities 

W. J. Mayo-Wells, Chairman; Applied Physics 
Laboratory, Johns Hopkins University, 9900 
Georgia Avenue, Silver Spring 18, Md. 

(Personnel same as in A above including E. J. 

Bobyn and P. A. Borden, omitting W. E. Rufieth 

and W. H, Worsham) 


Joint Subcommittee on Telemetering Terminology 


W. J. Mayo-Wells, Chairman E. E. Lynch 
J. L. Blackburn M. G. Pawley 
W. E. Phillips 

G. M. Thynell 
F. L. Verwiebe 
G. F. C. Weedon 
W. A. Wildhack 


R. E. Colander 
R. L, Harding 

C. H. Hoeppner 
M. V. Kiebert, Jr. 


SEPTEMBER 1954 


D. Sub on Teli ng Bibliography 
C. A. Mabey, Chairman; Weston Electrical Instru- 
ment Corp., 614 Frelinghuysen Avenue, 
Newark 5, N. J. 
E. Subcommittee on Telemetering Aspects of Recorders and 
Control Instruments 
A. J. Hornfeck, Chairman; Bailey Meter Company, 
1050 Ivanhoe Road, Cleveland 10, Ohio 
F. Subcommittee for Revision of the 1948 Report “‘ Téle- 
metering, Supervisory Control, and Associated Cir- 
its?” 





E. E. Lynch, Chairman; General Electric Co., 40 
Federal Street, West Lynn, Mass. 

P. A. Borden W. J. Mayo-Wells 

W. A. Clark I. S. Mendenhall 

Cc, K. Duff R. W. Ralston 

G. S. Lunge 


(1) Subcommittee on Telemetering Section of Report 
Revision 
W. J. Mayo-Wells, Chairman; Applied Physics 
Laboratory, Johns Hopkins University, 
9900 Georgia Avenue, Silver Spring 18, 
Md. 
. L. Blackburn 
. A. Borden 
. A. Doremus 
C. K. Duff 
C. H. Hoeppner 


A. J. Hornfeck 
W. E. Phillips 

Paul Taylor 
G. M. Thynell 


(2) Subcommittee on Supervisory Control Section of 
Report Revision 
W. A. Clark, Chairman; American Tel. & Tel. 
Co., 195 Broadway, New York, N. Y. 
Herman Bany W. A. Derr 
P. A. Borden W. H. Lawson 
J. F. Bracken G. S. Lunge 
H. W. Buss M. Thrasher 
G. E. Dana K. L. Wheeler 


(3) Subcommittee on Channels and Associated Circuits of 
Report Revision 


R. W. Ralston, Chairman; American Tel. & 
Tel. Co., 195 Broadway, New York 7, 


F. B. Hetherington 
G. S. Lunge 
E. A. Steere 


H. B. Heckman L. G. Walker 


G. Papers and Articles Subcommitice 
W. J. Mayo-Wells, Chairman; Applied Physics 
Laboratory, Johns Hopkins University, 9900 
Georgia Avenue, Silver Spring 18, Md. 
W. E. Phillips (Prize Papers) 


Liaison Representatives: 
A. J. Hornfeck —AIEE & ISA Recorder and 
Chart Instrument 

—-AIEE & ISA C42 Group 30 
Definitions 

K. L. Wheeler —AIEE Substations Committee 

M. V. Kiebert, Jr—IRE Professional Group on 

Telemetering and Remote 
Control; IAS Electronics 
Committee 

G. M. Thynell —Telemetering in Sweden 

W. J. Mayo-Wells—Telemetering in Great Britain 

J. L. McKee —AIEE Automatic and Super- 
visory Control Subcommit- 
tee of Substations Commit- 
tee 

—AIEE I & M Committee 

AIEE Carrier Current Com- 
mittee 

—AIEE Nucleonics Committee 

—AIEE Group Subcommittee 
on Navigation Instruments 

—AIEE Group Subcommittee 
on Radiation Instruments 

—ASME Industrial Instruments 
& Regulators 

—Aspects of Telemetering Relat- 
ing to Load Frequency 
Control 


C. K. Duff 


G. S. Lunge 


E. E. Lynch 
Not assigned 


Not assigned 
A. J. Hornteck 


W. E. Phillips 


VII. Group Subcommittee on Nucleonic 
and Radiation Instruments 


G. A. Morton, Chairman; R.C.A. Laboratories, Radio 
Corporation of America, Princeton, N. J. 
R. L, Butenhoft Washington, D. C. 
D. L. Collins Cleveland, Ohio 
L, Costrell Washington, D. C. 
R. W. Johnston Washington, D. C. 
M. A. Schultz Pittsburgh, Pa. 
W. W. Schultz Schenectady, N. ¥Y 


A. Joint Subcommittee on Nucleonie Instruments 


G. A. Morton, Chairman 
(Personnel same as in VII above) 


Officers and Committees—1954-55 


VIII. Group Subcommittee on Naviga- 
tion Instruments 

Chairman to be selected 

A. Subcommittee for Air Navigation Instruments 

Chairman to be selected 

B. Subcommittee for Marine Navigation Instruments 
Chairman to be selected 


Committee on Magnetic Amplifiers 


W. J. Dornhoefer, Chairman; Regulator Equipment 
Corp., 56 California Ave., Paterson 3, 
H. W. Lord, Vice-Chairman Schenectady, N. Y. 
A. B. Haines, Secretary Murray Hill, N. J. 
A. O. Black, Jr. Butler, Pa. 
. W. Buechler St. Louis, Mo. 
avid Feldman Brooklyn, N. Y. 
St. Paul, Minn. 
Pittsburgh, Pa. 
Silver Spring, Md. 
Washington, D. C. 
Pittsburgh, Pa. 
Buffaio, N. Y. 
Princeton, N. J. 
Downey, Calif. 
Milwaukee, Wis. 
Schenectady, N. Y. 
Pittsburgh, Pa. 
Murray Hill, N. J. 
Erie, Pa. 
Syracuse, N. Y. 
Schenectady, N. Y. 
Butler, Pa. 


Or, 


ananarey 


PORN ms 


Standards & Test Codes Subcommittee 


J. E. Hart, Chairman; Naval Research Lab., Code 5560 
Washington 25, D. C. 

L. W. Buechler 

W. J. Field 

L. A. Finzi 

R. E. Hull 

H. L. Kellogg 

H. M. Ogte 

P. H. Trickey 

T. G. Wilson 


Kirkwood, Mo. 

St. Paul, Minn. 
Pittsburgh, Pa. 
Buffalo, N. Y. 

Fort Wayne, Ind. 
Schenectady, N. Y- 
St. Louis, Mo. 
Butler, Pa. 


Dielectric Amplifiers Subcommittee 


C. F. Spitzer, Chairman; General Electric Co., Electronics 
Park, Syracuse, N. Y. 

C. J. Breitwieser 

Herman Epstein 

L. A. Finzi 

C, A. Rosen 

B. R. Shepard 


Indianapolis, Ind. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Syracuse, N. Y. 
Schenectady, N. Y. 


Magnetic Amplifier Theory Subcommittee 


W. C. Johnson, Chairman; Princeton University, School 
of Engineering, Princeton, N. J. 

P. W. Barnhart 

W. J. Dornhoefer 

David Feldman 

L. A. Finzi 

A. B. Haines 

A. M. Hopkin 

H. W. Lord 

R. A. Ramey 

E. J. Smith 

H. F. Storm 

W. H. Surber 

T. G. Wilson 


White Oak, Md. 
Paterson, N. J. 
Union, N. J. 
Pittsburgh, Pa. 
Murray Hill, N. J. 
Evanston, Il. 
Schenectady, N. Y. 
East Pittsburgh, Pa. 
Brooklyn, N. Y. 
Schenectady, N. Y. 
Princeton, N. J. 
Butler, Pa. 


West Coast Subcommittee 


Alfred Frausz, Chairman; North American Aviation, 
Inc., 12214 Lakewood Blvd., Downey, Calif. 
W. W. Bullock Lawndale, Calif. 
A. S. Fitzgerald San Francisco, Calif. 
J. J. Halloran Oakland, Calif. 
K. D. Johanson Seattle, Wash. 
H. E. Nylander, Jr. Los Angeles, Calif. 
A. B. Rosenstein Los Angeles, Calif. 
R. R. Selin Pasadena, Calif. 
S. H. White Seattle, Wash. 
Hugo Woerdeman El Segundo, Calif. 


Applications Subcommittee 


W. F. Horton, Chairman; Materials Engg. Dept., West- 
inghouse Electric Corp., East Pittsburgh, Pa. 

K. A. Benjamin Cleveland, Ohio 

Jerome Bentkowsky Great Neck, N. ¥. 

L. W. Buechler Kirkwood, Mo. 
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. Haines Murray Hill, N. J. 
Hull Buffalo, N. Y. 
M. le Schenectady, N. Y. 


B 

z. 

S. Sechrist Schenectady, N. Y. 
M. 

Cc 

Vv 


{. Smith Erie, Pa. 
3. Timmel Baltimore, Md. 
’, Weir Butler, Pa. 


Definitions Subcommittee 


A. B. Haines, Chairman; Bell Telephone Lab., Murray 
Hill, N. J. 

P. W. Barnhart 

David Feldman 

W. J. Field 

L, A. Finzi 

H. W. Lord 

F. S. Malieck 

D. G. Scorgie 

Philip Siskind 

H. F. Storm 

G. L. Sullivan 

J. R. Walker 

BE. V. Weir 

R. M. Wundt 


White Oak, Md, 
Union, N. J. 

St. Paul, Minn. 
Pittsburgh, Pa. 
Schenectady, N. Y. 
Milwaukee, Wis. 
Washington, D. C. 
Great Neck, N. Y. 
Schenectady, N. Y. 
Lynn, Mass. 
Detroit, Mich. 
Butler, Pa. 
Dayton, Ohio 


Materials Subcommittee 


P. L. Schmidt, Chairman; Deerfield Road, Whippany, 
N. J. 

A. O. Black 

W. C. Bullock 

J. R. Conrath 

E. A. Gaugler 

H. A. Goldsmith 

E. A. Harty 

E. W. Lehtonen 

F. J. Lingel 

M. F. Littman 

H. W. Lord 

V. J. Louden 

J. E. Mitch 

G. F. Pittman 

W. T. Sackett, Jr. 

W. F. Schmidt, Jr. 

D. G. Scorgie 

D. J. Sikorra 

E. J. Smith 

F. G. Timmel 


Butler, Pa. 
Baltimore, Md. 

St. Louis, Mo. 
Butler, Pa. 

New York, N. Y. 
Marblehead, Mass. 
Great Neck, N. Y. 
Syracuse, N. Y. 
Middletown, Ohio 
Schenectady, N. Y. 
Schenectady, N. Y. 
Marengo, II. 
Pittsburgh, Pa. 
Columbus, Ohio 
St. Louis, Mo. 
Washington, D. C. 
Minneapolis, Minn. 
Brooklyn, N. Y. 
Baltimore, Md. 


Committee on Metallic Rectifiers 


Glen Ramsey, Chairman; Fanstee] Metallurgical Corp., 
Rectifier-Capacitor Div., North Chicago, III. 
D. E. Trucksess, Vice-Chairman New York, N. Y. 
E. A. Harty, Secretary West Lynn, Mass. 
S. J. Angello Pittsburgh, Pa. 
W. F. Bonner Clifton, N. J. 
P. R. Brown Hamilton, Ont., Canada 
L. W. Burton Lynn, Mass 
P. G. Cobb Newark, N. J. 
W. F. Eagan Milwaukee, Wis. 
Joseph Gramels New York, N. Y. 
Cc. E. Hamann Lynn, Mass. 
L. K. Hedding Pittsburgh, Pa. 
C. C. Herskind Schenectady, N. Y. 
L. W. Morton Schenectady, N. Y. 
J. F. O'Donnell Endicott, N. Y. 
Bruce Seddon Schenectady, N. Y. 
I. R. Smith Buffalo, N. Y. 
P. H. Trickey St. Louis, Mo. 
R. A. Waite New York, N. Y. 
H. P. Weirich Milwaukee, Wis. 


Technical Information Subcommittee 


C. E. Hamann, Chairman; General Electric Co., Rectifier 
Div., 920 Western Avenue, Lynn, Mass. 

Joseph Gramels New York, N. Y. 

L. K. Hedding Pittsburgh, Pa. 

J. F. O'Donnell Endicott, N. Y. 


Instrument Rectifiers Subcommittee 


P. G. Cobb, Chairman; Weston Electrical Instrument 
Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 


Standards Subcommittee 


I, R. Smith, Chairman; Westinghouse Elec. Corp., 
Motor Engg. Dept., Box 2025, Buffalo, N. Y. 

W. F. Bonner Clifton, N. J. 

C. K. Hooper Baltimore, Md, 


Bibliography Subcommittee 


E. A. Harty, Chairman; Rectifier Engg. Div., General 
Electric Co., River Works, West Lynn 3, Mass. 


Patents Subcommittee 


H. P. Weirich, Chairman; Fansteel Metallurgical Corp., 
2609 West National Avenue, Milwaukee, Wis. 


Papers & Speakers Subcommittee 


L. W. Burton, Chairman; General Electric Co., River 
Works, 920 Western Avenue, Lynn, Mass. 

L. K. Hedding Pittsburgh, Pa. 

J. F. O’Donnell Endicott, N. Y. 


Semi-Conductors (Rectifying Devices ) Sub- 
committee 


S. J. Angello, Chairman; Westinghouse Electric Corp., 
7325 Penn Ave., Pittsburgh, Pa. 

A. C. English 

G. Halverson 


H. W. Henkels Pittsburgh, Pa. 


Metallic Rectifiers for Magnetic Amplifiers 

Subcommittee 

Bruce Seddon, Jr., Chairman; General Electric Co., Bldg. 
37, Room 523, Schenectady, N. Y. 


W. F. Eagan 
P. H. Trickey 


Milwaukee, Wis. 
St. Louis, Mo. 


Germanium Rectifiers Subcommittee 


E. A. Harty, Chairman; Rectifier Engg. Div., General 
Electric Co. River Works, West Lynn 3, Mass. 


Power Rectifiers Subcommittee 


L. W. Morton, Chairman; General Electric Co., Power 
Electronics Division, Schenectady 5, N. Y. 

Glen Farnsworth Denver, Colo. 

Joseph Gramels New York, N. Y. 

R_ A. Waite New York, N. Y. 


Publicity Subcommittee 


D. E. Trucksess, Chairman; Bell Telephone Labs., Inc., 
463 West Street, New York 14, New York 


Committee on Nucleonics 


W. E. Barbour, Jr., Chairman; Tracerlab Inc., 130 High 
St., Boston 10, Mass. 

P. N. Ross, Vice-Chairman 

T. S. Gray, Secretary 

H. W. Bibber 

Philip Bliss 

H. W. Brackney 

D. W. Cardwell 

V. S. Carson 

J. O'R. Coleman 

W. J. Dowis 

G. W. Dunlap 

G. M. Farly 

H. J. Gomberg 

J. G. Hutton 

T. R. Kohler 

Lester Kornhiith, Jr. 

J. V. Kresser 

C. V. Larrick 

R. G. Lorraine 

E. E. Lynch 

G. A. Morton 

M. S. Oldacre 

J. K. Pickard 

Walther Richter 

J. M. Schamberger 

W. E. Shoupp 


Pittsburgh, Pa. 
Cambridge, Mass. 
Schenectady, N. Y. 
East Hartford, Conn. 
Silver Spring, Md. 
Oak Ridge, Tenn. 
Raleigh, N. C. 
Boston, Mass, 
Richland, Wash. 
Schenectady, N. Y. 
Berkeley, Calif. 

Ann Arbor, Mich. 
Schenectady, N. Y. 
Irvington-on-Hudson, N, Y. 
Chicago, Ill. 

San Francisco, Calif. 
Schenectady, N. Y. 
Schenectady, N. Y. 
West Lynn, Mass. 
Princeton, N. J. 
Palo Alto, Calif. 
Washington, D. C. 
Milwaukee, Wis. 
Bridgeport, Conn. 
Pittsburgh, Pa. 
Cambridge, Mass. 
Madison, Wis. 
Schenectady, N. Y. 
Milwaukee, Wis. 
McKeesport, Pa, 


W. F. Westendorp 
R. F. Wilson 
R. L. Witzke 


Nuclear Machines Subcommittee 

J. G. Hutton, Chairman; General Electric Co., 1 River 
Road, Schenectady, N. Y. 

(Personnel to be selected) 


Application of Nuclear Reactors to the 
Production of Power Subcommittee 
P. N. Ross, Chairman; Atomic Power Div., Westing- 


house Electric Corp., Bettis Field, P. O. Box 1468, 
Pittsburgh, Pa. 


(Personnel to be selected) 


Officers and Committees— 1954-55 


Nucleonics and Radiation Instruments 
Joint Subcommittee 


G. A. Morton, Chairman; R.C.A. Laboratories, Inc., 
Princeton, N. 


(Personnel to be selected) 


West Coast Subcommittee 


Abe Tilles, Chairman; Pacific Gas & Electric Co., 245 
Market Street, 11th fi., San Francisco 6, Calif. 
(Personnel to be selected) 


Joint Subcommittees 


Joint Subcommittee on Application of 
Probability Methods to Power System 
Problems (Joint with Power Generation 
and System Engineering Committees ) 


G. Calabrese, Chairman; Electrical Engineering Dept., 
New York University, University Heights, New 
York 53, N. Y. 

3. W. Bills 

R. Cahn 

M. Cook 

D. Early 

N. Fitch 

G. Hooke 

K. Kirchmayer 

. J. Lyman 

>. W. Minard 

la Mohr 

. B. Smith 

. T. Strandrud 

’. A. Thiemann 

W. Watchorn 


_ 


Portland, Oreg. 
Syracuse, N. Y. 
New York, N. Y. 
Birmingham, Ala. 
New York, N. Y. 
Newark, N. J. 
Schenectady, N. 
Pittsburgh, Pa. 
Omaha, Nebr. 
Oklahoma City, Okla. 
Buffalo, N. Y. 
Portland, Oreg. 
New York, N. Y. 
Baltimore, Md. 


FOSr PPE <A 


<x 


re) 


Joint AIEE-NEMA Brush Test Code Com- 
mittee 


F. R. Terrant, Chairman; The Reliance Electric & Engi- 
neering Company, 1068 Ivanhoe Road, Cleveland 
10, Ohio 

W. H. Austry 

R. J. Blais 

Hayes Crapo 

E. P. Eaton 

W. R. Goss 

E. F. Hansen 

C. B. Hathaway 

L. A. Heath 

B. C. Henry 

V. P. Hessler 

H. T. Hulbert 

I. M. Levy 

L. Lugosch 

I. H. Manfredo 

M. S. May 

H. F. Mitchel 

Dimiter Ramadanoff 

O. CG. Rutledge 

8S. D. Summers 

H. R. Tragesser 

A. L. Van Emden 

W. W. Walker 


St. Marys, Pa. 
New York, N. Y. 
Lima, Ohio 
Boonton, N. J. 
Fort Wayne, Ind. 
West Lynn, Mass. 
Buffalo, N. Y. 
Long Island City, N. Y. 
Ironton, Ohio 
Urbana, Il. 

St. Marys, Pa. 
Dayton, Ohio 
Johnsville, Pa. 
New York, N. Y. 
St. Marys, Pa. 
Saginaw, Mich. 
Cleveland, Ohio 
Schenectady, N. Y. 
Washington, D. C. 
Cleveland, Ohio 
Washington, D. C. 
Yonkers, N. Y. 


Joint AIEE-IRE Subcommittee on High 
Frequency Measurements 


R. V. Lowman, Chairman; Airborne Instruments 
Laboratory, Inc., 160 Old Country Road, Mineola, 
N. Y. 

AIEE Members 

Ferdinand Hamburger, Jr., Chairman 

R. G. Fellers 

R. K. Hellmann 

J. W. Kearney 

D. D. King 

Harold Lyons 

H. R. Meahl 

D. C. Ports 

Ernst Weber 

A. H. Wing, Jr. 

IRE Members 

R. V. Lowman, Chairman 

R. A. Braden 

I. G. Easton 

F. J. Gaffney 

G. B. Hoadley 

E. W. Houghton 

David Keim 

B. M. Oliver 

B. Parzen 


Baltimore, Md. 
Washington, D. C. 
Little Neck, N. Y. 

Mineola, N. Y. 

Baltimore, Md. 
Washington, D. C. 
Schenectady, N. Y. 
Washington, D. C. 

Brooklyn, N. Y. 

Evanston, Ill. 


Mineola, N. Y. 
Princeton, N. J. 
Cambridge, Mass. 
Wyandanch, N. Y. 
Raleigh, N. C. 

Murray Hill, N. J. 
Great Neck, N. Y. 

Palo Alto, Calif. 

Long Island City, N. Y. 
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Joint Subcommittee on Semiconductor De- 
vices (Joint with IRE) 


J. P. Jordan, Chairman; General Electric Company, 
Electronics Division, Electronics Park, Syracuse, 
N. Y. 

. A. Clarke 

. L. Crosby 

. M. Dukat 

S. Fallows 

. Goldberg 


Nutley, N. J. 
St. Paul, Minn. 
Newton, Mass. 
Boston, Mass. 
Washington, D. C. 
Poughkeepsie, N. Y. 
R New York, N. Y. 
-Q.N Culver City, Calif. 
D. 
R 


PmBO 


mao 


. D. Rittmann Philadelphia, Pa. 
Pittsburgh, Pa. 
Syracuse, N. Y. 


QS > 


. L. Roualt 


AIEE-ASME Joint Committee on Recom- 
mended Specifications for the Speed Gov- 
erning Prime Movers 


W. C. Astley, Chairman; Philadelphia Electric Co., 
900 Sansom Street, Philadelphia 4, Pa. 


(Personnel to be selected) 


AIEE Representatives 


APPOINTED BY THE BOARD OF DIRECTORS 


Alfred Noble Prize Committee, ASCE 


E. W. Boehne Cambridge, Mass. 


American Association for the Advancement of Science, 
Council 


J. W. Barker 
I. Melville Stein 


New York, N. Y. 
Philadelphia, Pa. 


American Standards Association, Standards Council 


Charles Rufus Harte New Haven, Conn. 
J. R. North Jackson, Mich. 
A. C. Muir Philadelphia, Pa. 


Alternates 


R. C. Bergvall 
H. R. Huntley 
E. B. Paxton 


Pittsburgh, Pa. 
New York, N. Y. 
Schenectady, N. Y. 


AEC Advisory Committee on Industrial Information 
Everett S. Lee Schenectady, N. Y. 


Conference of Representatives From Engineering 
Societies of Western Europe and USA 


A. C, Monteith Pittsburgh, Pa. 
N. S. Hibshman New York, N. Y. 


Construction Industry Advisory Council 
R. W. Wilbraham Philadelphia, Pa. 


Engineering Foundation Board 


J. W. Barker 
E. L. Green 


New York, N. Y. 
Murray Hill, N. J. 


Engineering Societies Monographs C 
W. F. Davidson 
R. W. Sorensen 





New York, N. Y. 
Pasadena, Calif. 


Engineers’ Council for Professional Develop t 


R. H. Barclay New York, N. Y. 
D. D. Ewing Lafayette, Ind. 
M. D. Hooven Newark, N. J. 
Engineers Joint Council 
Walter J. Barrett 

N. S. Hibshman 

M. D. Hooven 

T. M. Linville 

C. S. Purnell 


Alternates 


F. R. Benedict 

L. F. Hickernell 
W. Scott Hill 
Walter B. Morton 
A. C. Muir 





Newark, N. J. 
New York, N. Y. 
Newark, N. J. 
Schenectady, N. Y. 
New York, N. Y. 


Boston, Mass. 
Hastings-on-Hudson, N. Y. 
Schenectady, N. Y. 
Allentown, Pa 
Philadelphia, Pa, 


General Electric Educational Fund Fellowship Com- 
mittee 


Victor Siegfried Worcester, Mass. 


Hertz Award Committee 
M. S. Coover 


Ames, Iowa 


Hoover Medal Board of Award 


D. D. Ewing 
T. G. LeClair 
D. C. Prince 


Lafayette, Ind. 
Chicago, Ill. 
Schenectady, N. Y. 


John Fritz Medal Board of Award 


T. G. LeClair 

F. O. McMillan 
D. A. Quarles 
Elgin B. Robertson 


Chicago, Ill. 
Corvallis, Oreg. 
Washington, D. C. 
Dallas, Texas 


Geographical District Executive Committees 


Library Board, United Engineering Trustees, Inc. 

N. 8. Hibshman New York, N. Y. 
W. G. Vieth New York, N. Y. 
Marston Medal Board of Award 


Harry B. Gear Chicago, Il. 


National Association of Corrosion Engineers, Inter- 
Society Committee on Corrosion 


Ray M. Wainwright, Senior Delegate 
Hugo W. Wahlquist 


Urbana, Ill. 
New York, N. Y. 


National Bureau of Engineering Registration, 
Advisory Board 


R. G. Warner New Haven, Conn. 


National Electronics Conference, Board of Directors 
J. D. Ryder Urbana. Il. 
National Engineering Advisory Committee 

A. H. Kehoe New York, N. Y 
National Fire Waste Council 


C. E. Ganther 
H. B, Whitaker 


Cleveland, Ohio 
Chicago, Ill, 


National Research Council, Division of Engineering 
and Industrial Research 


J. A. Hutcheson East Pittsburgh, Pa. 


Quarterly of Applied Mathematics 


M. G. Malti Ithaca, N. Y. 


United Engineering Trustees, Inc. 


W. J. Barrett 
James F, Fairman 
A. G. Ochler 


Newark, N. J. 
New York, N. Y. 
New York, N. Y. 





U.S. N: of the Inter 
C Petre 





R. L. Oectting 
R. C. Putnam 
E. H. Salter 


Cleveland, Ohio 
Cleveland, Ohio 
New York, N. ¥. 


Washington Award Commission 

J. F. Calvert 

D. D. Ewing 

World Power Conference, United States National 
Committee 


T. G. LeClair 
L. F. Hickernell, Alternate 


Pittsburgh, Pa. 
Lafayette, Ind. 


Chicago, Ill. 
Hastings-on-Hudson, N. Y. 








et Chairman 
District 


(Vice-President, AIEE) 


Secretary 
(District Secretary) 


Chairman, District Committees on 
Student Activities 








North Eastern 
Middle Eastern 
New York City 


Southern... 


G. J. Crowdes, Simplex Wire & Cable Co., 66.... 
Sidney St., Cambridge, Mass. 
W. B. Morton, Pennsylvania Power & Light 
Co., Ninth & Hamilton Sts., Allentown, Pa. 
..J. P. Neubauer, Consolidated Edison Co. of 
N. Y., Inc., 4 Irving Place, New York 3, N. Y. 
Cc. P. Almon, Jr., Tennessee Valley Authority, 


N. Y. 


Newark 2, N. J. 


707 Power Bidg., Chattanooga, Tenn. 


Great Lakes Cc. 
Wayne, Ind. 
North Central 


Denver, Colo. 
South West.... 


Pacific... 

St., San Francisco 4, Calif. 

North West 
Billings, Mont. 

10 Canada..... 


Canada 


M. Summers, General Electric Co., Fort 


A. S. Anderson, General Electric Co., Apparatus. 
Sales Division, Rocky Mountain District, 


..S. M. Sharp, Southwestern Gas & Electric Co., 
P. O. Box 1106, Shreveport, La. 

G. C. Tenney, Editor, Electrical West, 68 Post 

J. R. Walker, U. S. Bureau of Reclamation, 


G. D. Floyd, Hydro-Electric Power Comm. of 
Ont., 620 University Ave., Toronto, Ont., 


IL 


of Elec. Engg., Denver, Colo. 


Co., Shreveport, La. 


Billings, Mont. 


Canada 


..L. L. Nonemaker, Pennsylvania Power & Light 
Co., 901 Hamilton St., Allentown, Pa. 

L. F. Stone, General Electric Co., 744 Broad St., 

..T. H. Mawson, Box 2641, Birmingham 2, Ala 

C. R. Schultz, Sangamo Elec. Co., Springfield, 


. .J. E. Martin, Public Service Co. of Colo., Dept. 


....W. C. Morris, Jr., Southwestern Gas & Electric. . 


..W. L. Carter, Pacific Tel. & Tel. Co., 140 New. . 
Montgomery St., San Francisco, Calif. 
C. B, Brown, U. S. Bureau of Reclamation,....L. R. Kersey, Dept. of Elec. Engg., Univ. of 


..W. H. Prevey, Canadian General Electric Co... 
Ltd., 212 King St. West, Toronto 1, Ont., 


..M. G. Malti, Dept. of Elec. Engg., Cornell 
University, Ithaca, N. Y. 
.E. C. Dubbe, Dept. of Elec. Engg., West Vir- 
ginia University, Morgantown, W. Va. 
R. E. Anderson, Dept. of Elec. Engg., Newark 
College of Engg., 367 High St., Newark 2, N. J. 
P. H. Nelson, Dept. of Elec. Engg., University of 
Florida, Gainesville, Fla 
E. L. Fairchild, Dept. of Elec. Engg., Wayne 
University, Detroit, Mich. 
W. A. Hixson, Dept. of Elec. Engg., South 
Dakota School of M & T, Rapid City, S. Dak. 


E. L. Sitz, Dept. of Elec. Engg., Kansas State 
College, Manhattan, Kansas 

R. C. Lewis, Dept. of Elec. Engg., University of 
Southern Calif., Los Angeles, Calif. 


British Columbia, Vancouver, B. C., Canada 
R. E. Phillips, Dept. of Elec. Engg., University 
of Alberta, Edmonton, Alta., Canada 








Nore: Each District executive committee includes also the chairmen and secretaries of all Sections within the Districts, the District vice-chairman of the AIEE Membership Com- 
mittee, and a member of the Sections Committee who is a resident in the District. 
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Sections 





When 
Organized 


Chairman 


Secretary 


Secretary’s Address 





Central linois. . 
Central Indiana... . 
Chicago..... 
Cincinnati. . . 
Cleveland. 
Columbus. . 
Connecticut. . 
Corpus Christi. 
Dayton... 
Delaware Bay 
Denver. ... 

East Tennessec.... 


Fort Ww ayne. 
Georgia. . 
Hamilton. . 
Hawaii... 
Houston. . 
Illinois Valley 


lowa-Iilinois. . . 
Ithaca. 
Jacksonville 
Kansas City 
Lehigh Valley 
Lima. 

Los Angeles 
Louisville. . 
Lynn 

Madison 
Mansfield 
Maryland 
Memphis. . . . 
Mexico. 
Miami. . 
Michigan 
Milwaukee. 
Minnesota Aa 


Mobile-Pensacola. . 
Montana...... 
Montreal 
Nashville 
Nebraska 

New Hampshire 
New Orleans. . 
New York... 
Niagara Frontier 


Niagara International... 


North Carolina. . 
Northeastern Michigan 
Northern New Mexico 
North Texas.... 

Oak Ridge. . 

Ohio Valley... . 
Oklahoma City 
Ottawa.... 
Panhandle Plains 
Philadelphia 
Pittsburgh....... 
Pittsfield. . 

Portland. . 
Providence 
Richland... . 


ieidbendae 

St. Louis. . 

St. Maurice Valley 
San Diego 

San alain 
Schenectady .... 
Seattle ......... 


Ee pi aetreae 


Toronto 
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.--Feb 
. .Nov. 
.. June 28, 51 


ae W482 


.. Jan, 
.. May 


Aug. 12, °20... 
..May 22, °29.... 
.. Mar, 22, °41 
, Ape. 28, STG 
23, °47.... 
June 27,°45... 
13, "03... 
§, °4F. ve 


1893 
June 30, °20 
Sept. 27, ’07 
Mar. 
Apr. 16, °21 


17, ’22 


Oct. 25, ’51... 
..June 9, °43 


June 1, "52 


..May 18, ’15.. 
2, °S6..3', 
Mar. 7, °40... 
Jan. 11, °18... 


Sept. 
Aug. 14, 08. 


June 24, °54.. 


Aug. 7,°28... 


June 30, ’°45.. 


..June 29, °29.... 
.. June 24, °54 
15, 02... 


Oct. 
Jan. 28, °31 
Apr. 14, °16 
Apr. 16, °21 

24, °54 


15, °26 


5s ae It. 


3,09... 
6°39... 


. 16, 04... 
22, °30... 
29, "Beene 


3, °49 

tS, “34 
. 11,710. 

7, °02.. 


28, 51 


» 22,."53.0: 
24, °31.4.. 
ae: SS. eer 
28, *St.. >. 
ee Pee’. ay 


3, °53 
8, °33 
10, °19 
10, *25 


.F. L. Gutsch....... 
.G. H. Ramandanes. . 


14, °04... 
1. "Bs <s 


— 


wenn >OmmPSHem>>pwrrmembe> perms eR sm > rhe mPory) 


.Paul Berthold. ...... 


D. 
E. 
D. 
H 
A. 
L 
D. 
Cc, 
L, 


R. M. Eichner ; 
Samuel Noodleman . 
O. L. Shorter. . . 


.H. A. Morgan....... 


Frank Cross 


.E. V. 
.W. J. Jackson 


C. H. Williams. 
J. E. Fontaine... 
C. L. Teach... 
G. A. Richardson 


..C. B, Stoughton 


J. R. Stover.... 
W. L. Garlington. 
A. A. Dahms... 
D. L. Greene. ... 


. .N. F. Schuh, Jr.. 
y 19,°08... 


G. T. Harness. . . 
T. W. Talcott. . 


.J, R, Macintyre. 
.F. B. Morgan... 


R. L. Harrison. 


.P. L. Betz... 


John Thrithart 


. 1. de Allende Pinucla 
..C. W. Cogburn....... 
B, RC eaeey ik «0 vin xe 
..R. C. Ball... 

..P. A. Cartwright 
..R. D. Yarbrough... . 


ohn J. Petruska 


ne” ota 
. Hunt. 
. Swan.. 
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Officers and Committees—1954—55 


H. Wollenweber. . 

..H. R. Heckendorn... . 
.L. H. MacLaughlin. . . 
BR. Palbeenis svn ves 
.Ben Harbage.. . 

..M. E. C. Devine 


. Sanderford..... 
..E. J. Ballard, Jr 


ollenhauer.. . 


artindale.... 


J. EB. Rose. 


L. T. Jester, Jr....... 


..W. J, Kelley. 
.E. E, Sterner. . 


5 Brunner 


Donald Warren 
..F. A. Anderson. . 
.M. H. Kight. 
..T. A. Pearson 
..F, E. Gray... 
.T. J. Warrick 


C. W. Brown... 
T. J. Allen.... 
H. W. Blackett 


..J. A. Rolfing, Jr. 
.C. 8, Williams, Jr..... 
ee ae 


R. F. Schlenker 
F. D. Newberry 


...J. L. Rosson. 
..J. T. Graham 
..L. M. Schindel. 


...H. A. Cramer, Jr... .. 
..Claude Young....... 
.S. Ordonez Lezama. . 


.H. R. Armstrong 
. .R. H. Garrott. 


R. G. Lynn... 


.T. M. Salisbury 
...L. A. McGraw 
. R. Schumacher.... 


. A. Nichols. . 
. H. Viiet 


R 

<saae 

..W. A, Clark 
D 


. J. Munhall.... 


..A. H. Redfern...... 
CB; 2 PeaeP ics ies cus 


R. L. Hibbard... 


...L. M. Swenson... 
....C, A, Maas 
...D. B. Janney... 
.. J. C. Wall 
...E. L. Hassler... 
..G. Y. Slader. . 


R. K. Owen. . 
M. J. A. Dugan 


...W. H. Osterle.. 
..J. O. Sweeny. 
.A. E, Opdenweyer.. .. 
Virginia M. Berndt. . 

...C, B, Wagner 

. oe WE, Yohe. .. 

..H. A. Brown. we 

O. L. Welker: ......4... 


M. N. Davis. 


R. J. W. Koopman. . . 
..EB. A. Gareau 


J. W. Stuart. . 


F. T. Tingley 
.R. M. Jolly 


obs Re AMBER i. vie 


. .General Electric Co., 
..J. & J. Armature Works, 1136 Neches St., Beaumont, Texas 
.General Electric Co., 


. .Iinois Power Co., 


...301 Loveman Ave., 
. .General Electric Co., 
.. Central Power & Light Co., 


. General Electric Co., 212 N. Vignes St., 


.. Wisconsin Power & Light Co., 


.Glenn L. Martin Co., 
. . Westinghouse Electric Corp., 825 Exchange Bldg., Memphis 3, Tenn. 
.Plan de Ayala 34-1, Mexico 17, D. F. 


. .Public Service Co. of N. H., 
.. Tulane University, New Orleans, La. 
.. American Telephone and Telegraph, 195 Broadway, New York, N. Y. 
...-Munhall Company, 170 Franklin St., Buffalo 2, N. Y. 

.. Union Carbide & Carbon Corp., Electro Metallurgical Div., Niagara Falls, N. Y. 
.Southern Bell Tel. & Tel. Co., P. O. Box 240, Charlotte, N. C. 
.. Cutler-Hammer, Inc., 107 N. Franklin St., 
.. .104 E] Cortez Bidg., Albuquerque, N. Mexico 


"104 Delmar Circle, Oak Ridge, Tenn. 


..Enslow Machinery Co., 1401—8th Ave., Huntington, West Virginia 
. Southwestern Bell Tel. Co., 210 Northwest 6th St., 


. .West Penn Power Co., 


. Portland General Electric Co., 
..Blackstone Valley Gas & Electric Co., 55 High St., 


. .Pacific Tel. & Tel. Co., 


. . Westinghouse Electric Corp., 


General Electric Co., 335 South Main St., Akron, Ohio 
George M. Meriwether, 1712 7th Ave., No. Birmingham, Ala. 
1317 East Granada, Phoenix, Ariz. 

Southwestern Bell Tel. Co., 900 W. Capital, Little Rock, Ark. 
14 West Superior St., Duluth 2, Minn. 


140 Federal St., Boston 1, Mass. 
Westinghouse Electric Corp., First Nat’l. Bank Bidg., Canton, Ohio 
134 East Main St., Decatur, Illinois 

.Western Electric Co., Inc., 2525 Shadeland, Indianapolis, Ind. 


. .Commonwealth Edison Co., 72 West Adams St., Chicago 90, III. 


Cincinnati Gas & Electric Co., 4th & Plum Sts., Cincinnati, Ohio 
General Electric Co., Nela Park, Cleveland 12, Ohio 

Worthington, Ohio 

129 Church St., New Haven 10, Conn. 

120 North Chaparral, Corpus Christi, Texas 
3105 Glen Rock Road, Dayton 10, Ohio 


...E. I. DuPont De Nemours & Co., Wilmington 98, Del. 

..U. S. Bureau of Reclamation, Denver Federal Center, Denver, Colo. 
..- Knoxville Utilities Board, Electrical Engg. Dept., 
... Allis-Chalmers Mfg. Co., 608 Mills Bldg., El Paso, Texas 
...General Electric Co., Erie, Pa. 

...General Electric Co., 
...Georgia Power Co., P. O. Box 1719, Atlanta, Georgia 
. Canadi 

. ._Hawaiian Electric Co., Ltd., P. O, Box 2750, Honolulu, Hawaii 


Knoxville, Tenn. 


1635 Broadway, Fort Wayne Ind. 


Westingt Co., Ltd., Hamilton, Ont., Canada 





. Texas Pipe Line Co., Houston, Texas 


. Central Illinois Light Co., 316 S. Jefferson, Peoria, Ill. 


Iowa Power & Light Co., 508—10th St., Des Moines, Iowa 


. Stanley Engineering Co., Hershey Bidg., Muscatine, Iowa 
... School of Elec. Engg., Cornell University, Ithaca, N. Y. 
.. Allis-Chalmers Mfg. Co., 2031 Hendricks Ave., Jacksonville, Fla. 
.. American Tel. & Tel. Co., 324 East 11th St., 
. Metropolitan Edison Co., P. O. Box 542, Reading, Pa. 


Kansas City 6, Mo. 


Westinghouse Electric Corp., Lima, Ohio 

Los Angeles 12, Calif. 
Appliance Park, Louisville 1, Ky. 

Bidg. 3-77, 920 Western Ave., Lynn, Mass. 
Madison, Wis. 

Westinghouse Electric Corp., 246 E. 4th St., Mansfield, Mass. 
Baltimore 2, Md. 


General Electric Co., 
General Electric Co., 


Mexico 
University of Miami, Coral Gables, Fla. 
Detroit Edison Co., 2000-——-2nd Ave., Detroit 26, Mich. 


. .Dynamatic Corp., Kenosha, Wis, 


American Hoist & Derrick Co., 61 South Robert, St. Paul 1, Minn. 
Gregory-Salisbury & Co., Jackson, Miss. 
General Electric Co., Mobile, Ala. 


...U._ S, Bureau of Reclamation, Billings, Montana 
.. The Shawinigan Water & Power Co., P. O. Box 6072, Montreal, P. Q., Canada 
. .U. S. Corps of Engineers, Engineering Divn., 


Nashville, Tenn. 
University of Nebraska, Lincoln 8, Nebraska 
1087 Elm St., Manchester, N. H. 


Saginaw, Michigan 


.General Electric Co., 1801 North Lamar St., Dallas, Texas 


Oklahoma City 2, Okla. 
Gatineau Power Co., 140 Wellington Si., Ottawa, Ont., Canada 
Southwestern Public Service Co., P. O. Box 631, Borger, Texas 

General Cable Company, 123 So. Broad St., Philadelphia 9, Pa. 

14 Wood St., Pittsburgh 22, Pa. 

General Electric Co., 100 Woodlawn Ave., Pittsfield, Mass. 

1510 SE Water Ave., Portland 14, Oreg. 
Pawtucket, R. I. 
Hanford Works, General Electric Co., Richland, Wash. 


... Stackpole Carbon Co., St. Marys, Pa. 
. Rochester Gas & Electric Corp., 89 East Ave., Rochester 4, N. Y. 


2928 Lawndale Ave., Rockford, Ill. 


Sacramento Utility District, 2101 K St., Sacramento, Calif. 


. Washington University, St. Louis 5, Mo. 
. Shawinigan Water & Power Co., Rapide Blanc, Que., 


Canada 

General Electric Co., 1240 Seventh Ave., San Diego 1, Calif. 

149 New Montgomery St., San Francisco, Calif. 
General Electric Co., Schenectady 5, N. Y. 


. . Westinghouse Electric Corp., 3451 E. Marginal Way, Seattle, Wash. 


Westinghouse Electric Corp., Sharon, Pa. 
Southwestern Gas & Electric Co., 428 Travis St., 
Westinghouse Electric Corp., 216 E. Wayne St., 
Clemson A & M College, Clemson, S. C. 

San Antonio City Public Service Board, Transmission & Distribution Div., 

Antonio, Texas 

.911 N. Locust Lane, Route 3, Opportunity, Wash. 

Western Massachusetts Electric Co., 73 State St., Springfield, Mass. 
Metropolitan Edison Co., 27 W. Market St., York, Pa. 

Allis-Chalmers Mfg. Co., 472 South Salina St., Syracuse 2, N. Y. 

3902 McKay Avenue, Tampa, Fla. 
1308 Toledo Trust Bldg., Toledo 4, Ohio 
Moloney Electric Co., 213 Sterling Road, Toronto 3, Ont., Canada 


Shreveport, La. 
South Bend, Indiana 


San 
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Sections (cont.) 





When 
District Organized i Secretary 


Secretary’s Address 





ws Qeate:: 2 SP occa sR BD re .R. S. Terhune... . Nelson Electric Mfg. Co., 217 N. Detroit, Tulsa, Oklahoma 
vais 95707. ER . ...General Electric Co., 200 S. Main St., Salt Lake City, Utah 
.- Aug. 22, °11....H. O. . B. Canadian Westinghouse Co., Ltd., 1418 Marine Blvd., Vancouver, B. C., Canada 
irgini ...»-May 19,’22....D. N. Rice...........W. P. Molette.........General Electric Co., 700 East Franklin St., Richmond 17, Va. 
Virginia Mountain...... ...Jume 23, °49....H. A, Clarke......... J. O. Bewley, Jr... ....General Electric Co., Roanoke, Va. 
Washington .-.-Apr. 9, ’03....W. J. Ellenberger C. E. Bennett Federal Power Commission, Bureau of Power, Hurley-Wright Bldg., Washington, 


D.C 


West Michigan -. 5....Jume 24, °54....L. W. Zahorsky...... M. C. Hoover .Electric Sorting Machine Co., 410—44th St., S. W., Grand Rapids, Mich. 
West Virginia ae ..-Apr. 9,°40....G. W. Unangst.......R. H. P. O. Box 911, Charleston, W. Va. 

Wichita. 2p SRD ae ... Sept. 16, °37....R. E. Phillip. . Ralph Longstaff Kansas Gas & Electric Co., Wichita 1, Kansas 

Worcester. } pi ...Feb. 18, ’20....W. H. Howard. i MBean fbi 0c vk New England Power Service Co., 939 Southbridge St., Worcester 10, Mass. 


Total Sections. . 





Subsections 








Name Chairman Secretary 


Secretary’s Address 





Adirondack (Schenectady Section) 

Atlantic City Division (Philadelphia Section) 

Baton Rouge (New Orleans Section) . ele 

Billings (Montana Section). .. . fay iS . H. vs F. W. Lachicotte, Jr.... 
Binghamton Area (Ithaca Section)... wh BS Sen Ni VaOORi kcote¥acs 


Black Hills (Denver Section)... . . . ewer Rex Tario......... . .-E. R. Shields 
Boise (Utah Section)..... ¥ ‘ P .R. E. Alworth D. L. Andrews 
Boulder City (Los Angeles Section) . ......C, F. Neumann D. D. Dutter...... 


Casper Wyo, (Denver Section) 
Central Texas (North Texas Section).................R. J. Say woe eg se ere 


Centre County (Pittsburgh Section)...... 

Charleston (South Carolina Section) F. 3. Fishbourne 

Charlotte (North Carolina Section). . . . J. Wortman 

Chillicothe (Columbus Section). . . . . x. J. Huntemer 

Columbia (South Carolina Section). . ..J. H. Noland.... .L. P. Thompson, Jr. 
East St. Louis (St. Louis Section) W. P. Ernsberge Jack Lawrence 

Eastern North Carolina (North Carolina Section). . i em 

Eastern Shore (Maryland Section)... . eameneh i s ...R. P. Graham... 

Fort Worth (North Texas Section)... Peres ..J. C. Bibbs. 

Fox River Valley = Section)... ... G. S. Johnson...........R. R. Schmitz. ..... 
Freeport (Houston Section). avin -- (35. Jacquin............N0A. Kurio........ 
Fresno Division (San Francisco , Section). . ... J. W. Graham..........E. R. Tomblin. ... 
Great Falls (Montana Section) . my! DP Re 

Hampton Roads (Virginia Section). . sis RR DR Beem eek .% Oe Se Pe 
Hudson Valley Division (New York Section)... . ...W. R, Peters 

Huntsville (East Tennessee Section)... . .....J3. H, Kastanakis.........R. W. Milner, Jr....... 
Idaho Falls (Utah Section) ....... ésyvogibwaeliaae 

Johnstown (Pittsburgh Section). . . 6 ¥4 .....R. H. Barnes............J. C. Maleck. 
Lake Charles (Beaumont Section). . . vu a ved.. 3 Bipmde:; 0. i ccc R, Booser 
Lexington (Louisville Section)......................8. J. Burdette. .... .. Vaughn Drake 
London (Hamilton Section) . ...-.D.N. Culver..... ..L. P. Atkins. ... 
Maine (Lynn Section) . aaa ... .Basil Payne .S. A. Hutchinson 
Marion (Fort Wayne Sec tion). oy 

Mid-State (North Carolina Section) sos J. C, Bregar.... ‘ 

Monroe (Shreveport Section) . . Ep: Gs Bibi bss es 5s 

Montgomery (Alabama Section)..... ‘ 

Muscle Shoals (East Tennessee Section)..............E. B. Foster... 

New Jersey Division (New York Section)..............B. B. Jordan 

Northwest Arkansas (Arkansas Section) Frank Hinkle... ........J. R. McConnell 
Paducah (Louisville Section)... pd R. J. Wershing 
Piedmont (South Carolina Section) . F. Pi W. F. Rochester 
Racine-Kenosha (Milwaukee Section) _R. Di Pig OO <i ods Se See 
Red River Valley Division (Minnesota Section)... ....J. S. E. M. Anderson. 
Reno (San Francisco Section)....... baa Ge - M. 8. Murphy.. 
Richmond (Virginia Section) 

St. Lawrence International (Syracuse Section)......... i Peter Nevaldine 


San Jose (San Francisco Section) 4 E. L. Kostainsek........ 


Savannah (Georgia Section) 

Scioto Valley (Ohio Valley Section).................. 

Shasta Division (San Francisco Section)............... 

Southern Colorado (Denver Section) 

Tacoma (Seattle Section) .. R. J. Franzen 

Tullahoma (East Tennemee Section) C. A. McGuiness. . 

Vancouver Island (Vancouver Section)......... 

Vermont (Pittsfield Section) 

Wenatchee (Spokane Section) W. E. Mathews..........E. C. Metcalf 
West Central Texas Division (North Texas Section)....A. C. Mierow........... J. K. Covington 
Western North Carolina (North Carolina Section) Ray Foster 

Youngstown (Sharon Section) 

Zanesville (Columbus Section) 


Total Subsections 


Capacitor Dept., General Electric Co., Hudson Falls, N. Y. 
Atlantic City Electric Co., 1600 Pacific Ave., Atlantic City, N. J. 
3177 Eugene St., Baton Rouge 6, Louisiana 


. .226 Avenue D, Billings, Montana 
.. International Business Machines Corp., Vestal Laboratory, Vestal, 


New York 
4051/, Spark Street, Lead, S. D. 


.2520 Jefierson St., Boise, Idaho 


Hoover Hydro Div., Southern Calif. Edison Co., 5th & Grand, Los 
Angeles, Calif. 


.. J. H. Flood Electrical Repair Shop, Blackland Airport Warehouse, 


Waco, Texas 
Pennsylvania State University, State College, Pa. 
South Carolina Public Service Authority, Moncks Corner, S. C. 
. Southern Bell Tel. & Tel. Co., 1701 Johnston Bidg., Charlotte, N. C. 


. .Mead Corp., Chillicothe, Ohio 


Southern Bell Tel & Tel. Co., 408 Owen Bldg., Columbia 1, S. C. 
136 W. Halley Drive, East Alton, Ill. 
P. O. Box 575, Raleigh, N. C. 


. .Eastern Shore Public Service Co., 114 N. Division St., Salisbury, Md. 


Westinghouse Electric Co., 1310 Electric Bldg., Fort Worth, Texas 


. ..222 Gillett St., Fond Du Lac, Wis. 
. 431 Center Way, Lake Jackson, Texas 


General Electric Co., 407 Patterson Bidg., Fresno, Calif. 


Newport News Shipbuilding & Dry Dock Co., Newport News, Va. 


. .Redstone Arsenal, Huntsville, Alabama 


General Electric Co., 841 Oak St., Johnstown, Pa. 


... Service Dept., Southern Alkali Corp., Lake Charles, La. 
. General Telephone Co., Lexington, Ky. 


340 Weilington St., London, Ont., Canada 


. .42 Parsons Road, Portland, Maine 


.808 Melrose St., Winston-Salem, N. C. 


P. O. Drawer 1572, Monroe, La. 
3301—19th Ave., Sheffield, Ala. 
Southwestern Bell Telephone Co., 101 N. 13th St., Fort Smith, Ark. 


Carbide & Carbon Chemical Co., Paducah, Ky. 
Route 2, Taylors, S. C. 


.4933 Charles St., Racine, Wis. 


North Dakota State College, Fargo, N. Dak. 


. .Bell Telephone Co. of Nevada, 100 No. Center St., Reno, Nev. 


Virginia Electric & Power Co., Richmond, Va. 
Industrial Dept., New York State Agricultural & Technical Institute, 
Canton, N. Y. 


.General Electric Co., Bank of America Bidg., San Jose, Calif. 


Union Bag & Paper Corp., Savannah, Georgia 
4144 Gallia St., New Boston, Ohio 


. .Pacific Gas & Electric Co., Orland, Calif. 


Southern Colorado Power Co., Pueblo, Colo. 
The Tide Co., 1512 Center St., Tacoma, Wash. 


. General Delivery, Tullahoma, Tenn. 
.B. C. Power Commission, Victoria, B. C., Canada 


926 Idaho St., Wenatchee, Wash. 
2661/2, Cypress, Abilene, Texas 


Line Material Co., Zanesville, Ohio 
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Student 


Branches ~ 





Name and Location 





*Akron, University of, Akron, Ohio. ; 
Alabama Polytechnic Institute, Auburn. . 
Alabama, University of, University. 

*Alberta, University of, Edmonton, Canada 

*Arizona, University of, Tucson re 

*Arkansas, University of, Fayetteville 


*British Columbia, University of, Vancouver, Canada... . 


*Brooklyn, Polytechnic Institute of, Brooklyn, N. Y., 
(Day) 


Brooklyn, Polytechnic Institute of, Brooklyn, N. Y., 


*Brown University, Providence, R. I... 

*Bucknell University, Lewisburg, Pa.. . 

*California Institute of Technology, Pasadena 

*California, University of, Berkeley... . . 

*Carnegie Institute of Technology, Pittsburgh, Pa. 
Case Institute of Technology, Cleveland, Ohio. 


Catholic University of America, Washington, D. C.... 


*Cincinnati, University of, Cincinnati, Ohio. 
Clarkson College of Technology, Potsdam, N. Y. 
Clemson A & M College, Clemson, S. C.. . 

*Colorado A & M College, Fort Collins. . .. 

*Colorado, University of, Boulder 

*Columbia University, New York, N. Y 

*Connecticut, University of, Storrs. . 

*Cooper Union, New York, N. Y.... 

*Cornell University, Ithaca, N. Y.... . . 

*Dayton, University of, Dayton, Ohio. . 

*Delaware, University of, Newark, Del.. 

*Denver, University of, Denver, Colo. 

“Detroit, University of, Detroit, Mich.. 

*Drexel Institute of Technology, rapueneiiticn 
Duke University, Durham, N. C. 

Fenn College, Cleveland, Ohio 

*Florida, University of, Gainesville 

*George Washington University, W ashington, D. ¢C. 
Georgia Institute of Technology, Atlanta. . 
Howard University, Washington, D. C 
Idaho, University of, Moscow aa 
Illinois Institute of Technology, Chic ago. 

*Iilinois, University of, Urbana, and Chicago Division, 


*Iowa State College, Ames . 
Iowa, University of, Iowa City, .. . 
*Johns Hopkins University, Baltimore, Md. 
Kansas State College, Manhattan. . 
*Kansas, University of, Lawrence... . 
Kentucky, University of, Lexington 
*Lafayette College, Easton, Pa......... 
Laval University, Quebec, Canada 
Lehigh University, Bethlehem, Pa. 
Louisiana Polytechnic Institute, Ruston. 
*Louisiana State University, Baton Rouge... 
*Louisville, University of, Louisville, Ky....... 
*Maine, University of, Orono. . 
*Manhattan College, New York, N. Y. 
*Marquette University, Milwaukee, Wis 
*Maryland, University of, College Park. 


*Massachusetts Institute of Technology, Cambridge. . . . . 


*Massachusetts, University of, Amherst 
*Michigan College of Mining and Technology, 


*Michigan State College, East Lansing... . 
*Michigan, University of, Ann Arbor 


Milwaukee School of Engineering, Milwaukee, Wis... . . 


*Minnesota, University of, Minneapolis 
Mississippi State College, State College 
*Missouri School of Mines and Metallurgy, Rolla. 
*Missouri, University of, Columbia ; 
*Montana State College, Bozeman 
*Nebraska, University of, Lincoln 
Nevada, University of, Reno 


*Joint AIEE-IRE Branches... . 
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Counselor 


District (Member of Faculty) 


. Kenneth F. Sibila 


-Albert T. Sprague, Jr. 


.W. F. Gray 
.R. E. Phillips 
. L. Knickerbocker 


J 
..D. D. Lingelbach 
L 


. R. Kersey 
.F. A. Wahlers 
.F. G. Van Note 
.F. N. Tompkins 
.G. A. Irland 
.G. D. McCann 
.C. F. Dalziel 
.A. T. Murphy 
.N. E. Prochaska 

J. C. Michalowicz 
C. F. Evert, Jr. 
Chester Russell 
.F. T. Tingley 
J. E. Dean 
.S. I. Pearson 
.W. A. LaPierre 
.G. W. Johnson 
.E. W. Starr 
.M. G. Malti 
.L. H. Rose 
-R. V. Canning 
A. E. Paige 
-R. W. Ahiquist 
.F. C. Powell 
.C. R. Vail 


..R. W. Schindler 


.P. H. Nelson 


..N. B. Ames 


.E. R. Weston 


..E. R. Welch 


W. R. Parish 
-B. A. Fisher 


-E. A. Reid 


.«G. A. Richardson 


.E. B. Kurtz 
. Thorstein Larsen 


..E. L. Sitz 
..E. L. Jordan 


.G. E, Smith 


..F. W. Smith 


: Joseph Teno 
..»M. R. Johnson 


.A. K. Ramsey, Jr. 


“M. G. Northrop 


_R. T. Weil, Je. 


.E. W. Kane 


..L. J. Hodgins 
..H, E. Edgerton 


. .G. W. Swenson 
..+P. G. Gray 

.. William Kerr, Jr. 
.-R. J. Ungrodt 


.P. A. Cartwright 
.J. C. McKee, Jr. 
C. J. Grimm 

.J. R. Tudor 

G. D. Sheckels 


_..A. R. Edison 
..W. L, Garrott 





Name and Location 


Newark College of Engineering, Newark, N. J.......... 


*New Hampshire, University of, Durham... . 
*New Mexico College of A & M Arts, State College. . 
*New Mexico, University of, Albuquerque ue 
*New York, College of the City of, New York... 
*New York University, New York, (Day) 

*New York University, New York, (Evening). 
*North Carolina State College, Raleigh. 

*North Dakota State College, Fargo. . 

*North Dakota, University of, Grand Forks. . 
*Northeastern University, Boston, Mass. . 
*Northwestern University, Evanston, Ill... . 

Norwich University, Northfield, Vt. 

*Notre Dame, University of, Notre Dame, Ind. 

Ohio Northern University, Ada, Ohio 
*Ohio State University, Columbus. . 

*Ohio University, Athens 
*Oklahoma A & M College, Stillwater 

Oklahoma, University of, Norman. 
*Oregon State College, Corvallis 
*Pennsylvania State College, State College 
*Pennsylvania, University of, Philadelphia 

Pittsburgh, University of, Pittsburgh, Pa.. 
*Pratt Institute, Brooklyn, N. Y.. 
*Princeton University, Princeton, N. re 

Puerto Rico, University of, Mayaguez. 

Purdue University, Lafayette, Ind. . 

*Rensselaer Polytechnic Institute, Troy, N. Y. 
*Rhode Island, University of, Kingston 

Rice Institute, Houston, Texas 

Rose Polytechnic Institute, Terre Haute, ‘Ind. 
*Rutgers University, New Brunswick, N. J. 

Saint Louis University, St. Louis, Mo.. . 

Santa Clara, University of, Santa Clara, Calif. 
*South Carolina, University of, Columbia. ‘ 
*South Dakota School of Mines and Technology, 

Rapid City 

South Dakota State College, Brookings... . 
*Southern California, University of, Los Angeles 
*Southern Methodist University, Dallas, Texas. . 
*Stanford University, Stanford, Calif. . 4 
*Stevens Institute of Technology, Hoboken, N J. 

Swarthmore College, Swarthmore, Pa... . 
*Syracuse University, Syracuse, N. Y. 

Tennessee, University of, Knoxville........ 
*Texas, A & M College of, College Station. . 
*Texas Technological College, Lubbock... . 
*Texas, University of, Austin, and Texas Western 

College Sub-Branch, E] Paso 

*Toledo, University of, Toledo, Ohio. . 
*Toronto, University of, Toronto, Onx., 
*Tufts College, Medford, Mass.. : 
*Tulane University, New Orleans, L a. 

Union College, Schenectady, N. Y.. 

United States Naval Academy, Annapolis, Md. 
*Utah, University of, Salt Lake City 

Vanderbilt University, Nashville, Tenn. 
*Vermont, University of, Burlington 
*Villanova College, Villanova, Pa..... 

Virginia Military Institute, Lexington . 
*Virginia Polytechnic Institute, Blacksburg. 
*Virginia, University of, Charlottesville, Va... . 

Washington, State College of, Pullman. ... 
*Wasl.ington, University of, Seattle. . . . 
*Washington University, St. Louis, Mo..... 


Canada, . . 


*Wayne University, Detroit, Mich.............-....... 


*West Virginia University, Morgantown 
*Wisconsin, University of, Madison a 
*Worcester Polytechnic Institute, Worcester, Mass 
*Wyoming, University of, Laramie Pe 
*Yale University, New Haven, Conn 
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..R. E. Anderson 


. .C. D. Crosno 

..R. W. Tapy 

.- Harold Wolf 

. .S. S. L. Chang 

. .G. Calabrese 

..W. D. Stevenson, Jr. 
..R.N, Faiman 

..J. D. Dixon 


_D. J. Ford 


. L. F. Stauder 

.D. W. Davis 

.N. A. Smith 
..D. B, Green 

..D. L. Johnson 

.W. B. Lewis 
..L. N. Stone 
.- A. P. Powell 
..E. I. Hawthorne 
.R. C. Gorham 
..Maurice Hashmall 
..H. M. Chandler, Jr. 
.. Miguel Wiewall 
.Stephen Freeman, Jr. 


5 Nettesheim 
. Noland, Jr. 


..W. A, Hixon 
.. J, N. Cheadle 
R 


me 'E. Backer 

. Carl Barus 

. -Edward Erdelyi 
..L. W. Ricketts 
. N. F. Rode 
..W. A. Blackwell 


..-R. R. Krezdorn 
..H. O, Sautter 
..J. E. Reid 


eB A. Cronvich 


..W. K. Kay 

. .R. E. Stephenson 
. . Walter Criley 
..W. L, Steinmann 
.. J. B. Clothier, Jr. 
..L. L. Nichols, Jr. 
. .Claudius Lee 
.-C. M. Siegel 

. .O. E. Osburn 
.-F. D. Robbins 

. Pierre Honnell 
.-E. L. Fairchild 

. .E. C. Dubbe 
.-H. A, Peterson 


"<R. K. Beach 





1954-1955 AIEE General and District Meetings 


1954 Middle Eastern District Meeting 
October 5-7, Reading, Pa. 

W. B. Morton, General Chairman 

1954 Fall General Meeting 

October 11-15, Chicago, II. 

F. A. Cox, General Chairman 

1955 Winter General Meeting 

January 31-February 4, New York City 
A. J, Cooper, General Chairman 


1955 Southern District Meeting 
April 13-15, St. Petersburg, Fla. 
I. L. Garcia, General Chairman 


1955 Summer General Meeting 
June 27—July 1, Swampscott, Mass, 
M. A. Princi, General Chairman 


1955 Pacific General Meeting 
August 15-19, Butte, Mont. 
W. H. Mott, General Chairman 


1955 Middle Eastern District Meeting 
May 4-6, Columbus, Ohio 
G. M. L. Sommerman, General Chairman 


1955 Fall General Meeting 
October 3-7, Chicago, Ill. 
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CURRENT 


Silencer Units for Ground Operations 
of Jets Added to Sound Abatement System 


Three advanced silencer units for ground 
operations of the nation’s newest and most 
powerful jet airplanes and engines have 
been added to North American Aviation’s 
sound abatement system at the company’s 
fighter assembly lines at Los Angeles (Calif. 
International Airport. 

The new facilities will be used in ground 
operations of the F-700 Super Sabre, first 
production airplane capable of exceeding the 
speed of sound in normal, level flight, and 
for acceptance testing of its Pratt-Whitney 
J-57 engines. 

Eight other sound reduction units are in 
use by North American for ground operations 
of the F-86 Sabre Jet series. The first of 
the silencers was placed in operation during 
1948, and other improved units were added 
with advances in airplane designs and new 
developments in jet power. 

Largest of the three new silencers is a 
$261,000 chamber for testing the J-57 power 
plants. The jet engine develops 10,000 
pounds of static thrust and is the nation’s 
most powerful. 

Engines operating at full power are barely 
audible 250 feet from the abatement unit. 

Sound of the engine during runups is con- 
tained by the chamber’s 3-foot-thick walls. 
Constructed of corrugated steel plates 1/8 inch 
thick and separated by tons of sand, the walls 
are slightly elastic and absorb the sound 
energy of the operations. 

A 45-foot-long muffler, 6 feet in diameter, 
catches more of the sound and is water-cooled 
to absorb nearly all of the 3,500 degrees of 
heat produced by full-power operations. An 
automatic water ring sprays 480 gallons of 
water a minute into the muffler, where the 


Sound abatement chamber on flight line reduces test sounds. 


heat so nearly evaporates the liquid that only 
a few wisps of steam are visible from the 
chamber’s exhaust stack. 

Air is sucked into the chamber and the 
mouth of the powerful jet engine through 
six inlet silencers on the roof of the test 
facility. The openings admit 100 pounds of 
air each second, enough to change the air in 
50 homes every second. 

During the acceptance testing, the engines 
are operated from two instrument panels in a 
control room outside one wall of the test 
chamber. Technicians watch the operations 


A bright bar of flame cuts through the 
darkened chamber of North American 
Aviation’s newest sound abatement facility 
during afterburner operations in ac- 
ceptance tests of an F-100 Super Sabre’s 
j-57 jet engine. Technicians operate and 
inspect the engines behind two observa- 
tion windows constructed of four panels of 
bulletproof glass in a control room to the 
side of the abatement chamber 


Tailpipe of the fighters 


juts through opening in the silencer unit where it is fitted with a nearly soundproof 
asbestos collar 
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Of Current Interest 


INTEREST 





Future Meetings of Other Societies 


American Institute of Chemical Engineers. National 
Meeting. September 12-16, 1954, Hotel Colorado, 
Glenwood Springs, Colo. 

American Transit Association. Annual Mecting. 
September 27-30, 1954, Hotel William Penn, Pittsburgh, 
Pa. 


Association of Iron and Steel Engineers. Annual 
Meeting. September 28-October 1, 1954. Cleveland 
Public Auditorium, Cleveland, Ohio. 


Building Research Institute. Conference on Plastics 
in Building. October 27-28, 1954, National Academy 
of Sciences, Washington, D. C. 


Canadian Electrical Manufacturers Association. 10th 
Annual Meeting. September 22-24, 1954, Sheraton- 
Brock Hotel, Niagara Falls, Ont., Canada 


Conference on Cryogenic Engineering. September 
8-10, 1954, Cryogenic Engineering Laboratory, Boulder, 
Colo, 


Engineers’ Council for Professional Develop t 
22d Annual Meeting. October 28-29, 1954, Hotel 
Alms, Cincinnati, Ohio 





Illuminating Engineering Society. National Tech- 
nical Conference. September 13-17, 1954, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


Institute of Radio Engineers. Symposium on In- 
dustrial Electronics. September 29-30, 1954, Mellon 
Institute, Pittsburgh, Pa. 





Insti of Radio Engi s—Prof 1 Group on 
Nuclear Science. ist National Annual Meeting. 
October 6-7, 1954, Hotel Sherman, Chicago,Ill. 





Instrument Society of America. ist International 
Instrument Congress and Exposition. September 15- 
21, 1954, Convention Hall, Philadelphia, Pa. 





Inter 1 A iati of Electrical Leagues. 
September 29-October 2, 1954, Bellevue Stratford Hotel, 
Philadelphia, Pa. 





Inter 1 Elec hnical © i Golden 
Jubilee Meeting. September 1-16, 1954, University of 
Pennsylvania, Philadelphia, Pa. 


Joint Electron Tube Engineering Council. General 
Conference. September 16-18, 1954, Chalfonte- 
Haddon Hall, Atlantic City, N. J 


National Association of Corrosion Engineers. South 
Central Region Meeting October 14-15, 1954, Dallas, 
Tex. 


National Bureau of Standards. Symposium on Propa- 
gation, Standards, and Problems of the Ionosphere 
September 8-11, 1954, Boulder, Colo. 


National Electronics Conference. 10th Annual Con- 
ference. October 4-6, 1954, Hotel Sherman, Chicago, 
Ill. 


National Federation of the Radioelectric and Elec- 
tronic Industries of France. 17th French Radio and 
Television Exhibition. October 2-12, 1954, Musee des 
Travaux Publics, Paris, France 


National Safety Council. 42d National Safety Congress 
and Exposition. October 18-22, 1954, Chicago, Ill. 


Radio Technical Commission for Aeronautics. Fall 
Assembly Meeting. September 30—October 1, 1954, 
Washington, D. C. 


Society of Automotive Engineers, National Tractor 
Meeting and Production Forum. September 13-16, 
1954, Hotel Schroeder, Milwaukee, Wis. 


Standards Engineers Society. Annual Mecting. 
October 1-2, 1954, Haddon Hall, Atlantic City, N. J. 


The American Society of Mechanical Engineers. 
Fall Meeting. September 8-10, 1954, Hotel Schroeder, 
Milwaukee, Wis. 








through two large observation windows con- 
structed of four panels of bulletproof glass. 

Mirrors mounted on the internal walls of 
the chamber give the technicians a clear 
view of each external part of the engine. 

The two other units for ground operations 
of the F-700 Super Sabre utilize similar test 
chambers and silencer systems. The tail 
pipe of the Super Sabre is fitted into an 
opening in the unit and surrounded by a 
huge “washer” of asbestos cloth. The 
engine is operated from the cockpit of the 
supersonic fighter. 

The use of corrugated steel plate and a 
sand filling for muffling the sound of opera- 
tions reduces sound energy by the cushioning 
effect of the steel plate and sand. 

The slight elasticity of the walls allows the 
sound energy to be transferred to the sand 
filling where the movement of each grain 
absorbs and dissipates the force. 

The 810 tons of special-grade sand between 
the walls of the test chamber were carefully 
dried before they were poured in place. 
Dryness allows freer movement of the grains. 

Safety features installed in the engine test 
unit include a device automatically to sample 
air in the chamber for critical mixtures of 
unburned fuel and oxygen, and an extensive 
system of water fog to combat fire. 


Transformer Test Center and 
Sound Laboratory to be Built 


A new multimillion-dollar sound labora- 
tory and test center for transformers will be 
built at Westinghouse Electric Corporation’s 
Transformer Division plant in Sharon, Pa., 
and it will be ready for operation by early 
next year. 

To be erected in a 200-foot-long extension 
of four existing assembly aisles at the Sharon 
plant, the test center will offer something new 
in industrial operations. Every one of the 
power transformers that is manufactured will 
be carried by overhead crane into the test 
center and undergo a series of examinations 
and electrical tests before it is shipped to the 
customer. 

At one point, the transformer can be bom- 
barded by 5 million volts and 275 thousand 
amperes worth of man-made lightning. 
Only a few feet away from this thunderous 
noise will be one of the quietest spots in the 
world—a building erected inside the over-all 
test building and housing an ultramodern 
sound laboratory. 

This sound laboratory will be 70 feet long, 
56 feet wide, and 55 feet high. It will be 
constructed so that it will be virtually im- 
possible for sound to enter or to leave the 
laboratory. The floor will be concrete, 3 
feet thick. The 5-foot-thick walls will be 
made of concrete, several inches of air space, 
and Fiberglas. On the inside, the walls will 
be covered with Fiberglas wedges and wire 
mesh to prevent reflection of sound. Within 
the walls of the sound laboratory will be 
metallic shielding to prevent even radio 
waves from entering the laboratory and inter- 
fering with tests. A well-insulated sliding 
door of steel and concrete will separate the 
sound laboratory from the outside world 
as well as from the indoor test center 
itself. 

The soundproof room will be large enough 
to test transformers weighing up to 400 tons 
and rated at greater than 500,000 kva, much 
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more powerful and larger than any trans- 
formers now being manufactured. These 
sound tests assure that the powerful trans- 
formers will operate as silently as possible. 
In the test area outside the sound labora- 
tory itself will be conducted a variety of 
high-voltage tests aimed at determining the 
performance of the powerful transformers. 
Here a lightning current generator and three 
surge voltage generators will be installed. 
Other equipment in the test area will in- 
clude a_ 1,000,000-volt 60-cycle cascade 
transformer—actually three separate units 
hooked up in series to feed power to trans- 
formers under test. Chief advantage of this 
equipment is its flexibility. It can be used 
either as one powerful unit or to test simul- 
taneously three smaller pieces of equipment, 


Marine Radio Direction Finder 
Uses Cross-Looped Antenna 


A new marine radio direction finder de- 
signed to provide greater accuracy and reli- 
ability in determining a ship’s position has 
been announced by the Marine Division of 
Mackay Radio and Telegraph Company. 

The new direction finder perfected by 
Mackay engineers is designed to overcome 
a serious deficiency of the conventional 
direction finder, whose single-loop antenna 
is hand-rotated to obtain a bearing, and so is 
mounted directly above the receiver-in- 
dicator in the wheelhouse or chartroom. Al- 
though such instruments are calibrated at 
installation to allow for the deflection of 
radio waves by the surrounding superstruc- 
ture, the subsequent alteration of any 
metallic part of that superstructure may 
cause appreciable error in the bearings in- 
dicated. 

The new Mackay direction finder cir- 
cumvents these errors at their source by 
making possible the location of the antenna 





(Above) Bearing- 
indicator of new 
marine radio 
direction finder. 
(Left) Crossed- 
loop antenna can 
be located away 
from metallic ob- 
stacles 





Of Current Interest 


as much as 100 feet away from the receiver- 
indicator, with which it is connected by a 
coaxial cable. This is accomplished by use 
of a crossed-loop antenna that does not re- 
quire rotation and so may be located on top 
of a mast or at any other unobstructed point. 
It is the first commercial application of the 
crossed-loop antenna in the United States. 
The ultracompact receiver-indicator is also 
designed for increased flexibility of location. 

The new direction finder (type 4003-A) 
incorporates a number of other advantages as 
well, including substantially improved re- 
ception. Highly selective r-f circuits and an 
audio filter permit radio bearings to be ob- 
tained under adverse atmospheric conditions 
and in the presence of other radio trans- 
missions. The entire apparatus operates 
directly from a vessel’s 115-volt a-c supply 
or from 115-volt d-c source through a small 
converter, and consumes only 40 watts of 
power. It is available in two models, for 
either binnacle or bulkhead mounting. 


Course in Data Processing 
Inaugurated by Harvard 


Training for a growing new field of in- 
dustrial research will begin at Harvard 
University next fall. The work is called 
‘Data Processing.” 

It involves putting the new automatic 
computing machinery to work on industrial 
problems where the storage and processing of 
data are required. 

The application of computing machinery 
to business and industrial use calls for men 
with a knowledge of engineering, electronics, 
and mathematics as well as of their own 
business procedures. Few accountants have 
the necessary knowledge of technological 
possibilities and few engineers have the 
accounting experience required. 

A specialized group of graduate students 
will be selected for the course which leads to 
the degree of master of science in data 
processing. 

This is the first such degree offered in an 
American university. The beginning of the 
course follows by just 10 years the installa- 
tion and dedication of the world’s first auto- 
matic digital computer (Mark I) at Harvard. 
This first computer, built for Harvard by 
International Business Machines Corpora- 
tion, was dedicated on August 7, 1944. 
Since then the Harvard Laboratory has built 
three large-scale computing machines; Mark 
II and Mark III were delivered to the U. S. 
Navy, and Mark IV, an all-electronic com- 
puter, shares the Harvard Laboratory with 
Mark I. 

Professor Howard H. Aiken, director of 
Harvard Computation Laboratory, says the 
need for the new course has grown from an 
increased demand for “computing machine 
scientists.” The course will be offered 
jointly by the Division of Applied Science 
and the Department of Economics with the 
co-operation of the Graduate School of 
Business Administration. 

Attainment of the master’s degree in the 
Data Processing course, will require success- 
ful completion of eight half-year courses. 
These courses will be selected by the student 
subject to faculty approval. The program 
will normally cover one academic year. 
Provisions can be made, however, for students 
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with insufficient preparation to take prepara- 
tory courses available at Harvard. Ad- 
mission requirements call for a bachelor of 
science or arts degree from colleges or 
scientific schools of recognized standing. 

Further than the academic requirements— 
since graduate students may have a definite 
field of Data Processing in mind—it is 
thought desirable (but not required) that 
the student have some business or industrial 
experience so that he may have some idea 
of the practical problems involved. 

For the first year (1954-55) the time for 
filing applications is past. Applications 
for the fall term starting in 1955 should be 
filed with the Graduate School before May 1, 
1955. Prospective students may write late 
in the fall of the year preceding that in 
which they wish to enter requesting the 
necessary papers and stating the subjects 
they wish to study. 


Fast Neutron Detector Developed 
at Argonne National Laboratory 


Until recently the only satisfactory neu- 
tron detector was the Geiger-Mueller 
counter tube filled with boron trifluoride, 
which was used for neutron detection as low 
as a few tenths of 1 per cent for moderate 
energies of neutrons and was inadequate 
over a large range of higher energies. 

A new detector has been developed at 
Argonne National Laboratory which raised 
this efficiency detection to between 50 and 
100 per cent over a wide range of energy. 
It consisted of the usual type of liquid 
scintillator containing an addition of methyl 
borate. Neutrons which enter the liquid 
are slowed down and captured by boron 
neuclei to produce nuclear explosions giving 
characteristic flashes of light that are de- 
tected by photomultiplier tubes. The se- 
quence of events is very rapid so that the 
response time of this detector tends to be 
less than the uncertainty in the time of 
response of an alternative boron fluoride 
counter. The uncertainty results from the 
time taken for the neutron to traverse the 
counter and the uncertainty as to where it 
will interact in the counter tube. These 
counters are very sensitive to gamma rays 
and cannot be used where such gamma 
radiation is present, 


AEC Selects West Coast 
Industrial Information Center 


Stanford Research Institute, Menlo Park, 
Calif., has been selected as an Atomic 
Energy Industrial Information Depository 
to serve the West Coast area, the Atomic 
Energy Commission (AEC) announced re- 
cently. 

Stanford Research is the third such de- 
pository named by the AEC. Others are 
the Atomic Industrial Forum, New York, 
N.Y., and the John Crerar Library, 
Chicago, Ill. 

Each of the libraries designated as an 
AEC [Industrial Depository receives as an 
initial complement of material some 700 
reports of industrial interest selected from 
9,500 “‘basic science” reports, drawings for 
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Recipients of ASEE Awards 


Recipients of the two highest American Society for Engineering Education (ASEE) 
Awards pose at the annual banquet at the society’s 62d annual meeting. Left to right 
are Major Lenox Lohr, president Museum of Science and Industry, Chicago, IIl., speaker 
for the occasion; President Lloyd Morey, University of Illinois; Dr. T. J. Higgins, 
Westinghouse Award winner; Dean L. E. Grinter, retiring president of ASEE; Dean 
Thorndike Saville, recipient of Lamme Medal; Dean W. L. Everitt, University of Illinois 





the “Swimming Pool” reactor, Nuclear 
Science Abstracts, and bibliographies of 
selected AEC reports of interest to industry 
New AEC unclassified reports of special 
interest to industry and additional engi- 
neering drawings are supplied as they be- 
come available. In return, organizations 
designated as AEC depositories agree to 
allow general access to the AEC reports 
collection, to provide adequate reference 
service to the reports, and to provide photo- 
copies or other suitable single copies to 
requestors in accordance with established 
prices for such services. 


Stable Isotopes Available 
for Foreign Distribution 


Stable isotopes produced in facilities of 
the U.S. Atomic Energy Commission (AEC) 
will be available for foreign distribution 
under a program announced recently by the 
Commission. 

Radioisotopes have been sold to foreign 
users by the Commission since 1947, but 
stable isotopes generally have been avail- 
able only to users within the United States. 
About 175 stable isotopes of nearly 50 ele- 
ments are produced by the AEC. Stable 
isotopes, like radioisotopes, are valuable 
tools for basic research in various scientific 
fields. 

A total of 48 foreign countries has been 
authorized to receive radioisotopes pro- 
duced in the United States, and approxi- 
mately 2,500 foreign shipments of radio- 
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isotopes have been made. Foreign requests 
for stable isotopes will be forwarded to the 
Commission through the official representa- 
tives of foreign nations for radioisotope pro- 
curement. 

The terms and conditions for obtaining 
stable isotopes will be the same as those 
which now apply to foreign requests for 
radioisotopes. The applicant must agree 
to use the isotope only for the purpose stated 
in the application, and also must agree to 
report research results to the AEC. Foreign 
countries may obtain isotopes for scientific 
research, medical research, industrial re- 
search, medical therapy, and industrial 
utilization. 

Stable isotopes will be sold at prices 
which will recover full costs of production. 
The quantity of a stable isotope approved 
for export will be limited to the amount 
generally provided to a domestic user for a 
similar purpose. 

Although some stable isotopes have been 
produced since the 1930’s, pre-World War 
II techniques for the concentration and 
separation of stable isotopes were impracti- 
cable for most elements, and only very 
minute quantities of pure separated isotopes 
could be obtained. 

Electromagnetic separation was one of 
the methods used during World War II to 
separate the Uranium 235 isotope needed 
for atomic weapons from the more common 
Uranium 238 isotope. This method no 
longer is used for uranium separation. 
However, part of the electromagnetic 
separation plant at the Oak Ridge National 
Laboratory has been utilized for the pro- 
duction of stable isotopes for research in 
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Cross-Compound Turbogenerator 


Shown above is the close-coupled cross-compound reheat steam turbine-generator unit 
1 in the new Oak Creek Station of the Wisconsin Electric Power Company in which the 
Allis-Chalmers steam turbine spindle with 40-inch exhaust blades, shown on the cover of 
the July 1954 issue of ELECTRICAL ENGINEERING, has been operating since late 


1953. 


This was the first 1,800-rpm unit in the world to operate with such long exhaust 


blades and is the first cross-compound turbine in the world to use close-coupled design. 
Close-coupled design makes possible the compact cross-compound unit shown in which 


3,600-rpm shaft (left) and 1,800-rpm shaft are located close together. 


A short ‘‘cross- 


under” carries steam from the intermediate pressure turbine to the center of the double- 


flow low-pressure 1,800-rpm turbine. 
foundation. 


The entire 120,000-kw unit rests on a single 


At Oak Creek, the 40-inch blades exhaust to 1/2-inch mercury pressure, the world’s 


lowest operating exhaust pressure. 


An outstanding feature of the close-coupled unit is 


operation of both high- and intermediate-pressure turbines at 3,600-rpm keeping these 


high-temperature turbines of small physical size. 


Primary steam to the high-pressure 


turbine is at 1,000 F and reheat steam to the intermediate-pressure turbine is also at 1,000 F 





quantities much greater than were available 
before. Most stable isotopes now are pro- 
duced by electromagnetic separation. 

Stable isotopes have various research uses. 
Some elements do not have radioisotopes 
with half-lives long enough to make their 
use feasible in experiments. Stable iso- 
topes of these elements can be used in tracer 
experiments. Boron 10 is useful as a neu- 
tron detector. Deuterium, the stable heavy 
isotope of hydrogen, has been utilized in 
biological and chemical studies. Helium 3 
is important in low-temperature studies. 


National Science Foundation 
Launches Personnel Register 


With the award of two grants for registra- 
tion of chemists and engineers in the United 
States, the National Science Foundation 
has launched its program to establish a 
National Register of Scientific and Tech- 
nical Personnel. 

The registration of engineers will be con- 


864 


"SPEAR A 


ducted by Engineers Joint Council (EJC). 
At present no attempt will be made to ob- 
tain registration information on all of the 
estimated 500,000 engineers in the United 
States. The engineering section of the 
Register will be limited to about 20,000 
leaders in all engineering fields. This 
selection will be based on “‘Who’s Who in 
Engineering” and other sources. Experience 
during World War II indicates that such a 
list of leaders may provide an effective 
means for locating engineers for special 
projects. The engineers’ list will be main- 
tained on a current basis by EJC. 
Registration of chemists will be undertaken 
by the American Chemical Society. The 
society will send out registration question- 
naires to an initial list of 50,000 American 
chemists. In all, it is expected that in- 
formation will be obtained from approxi- 
mately 65,000 chemists. Registration in- 
formation on each individual will include 
name, address, education, chemical specialty, 
and current employment. Information will 
be kept current by the society. Duplicate 
copies of the information will be made 
available to the Foundation for statistical 
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studies and to assist in the mobilization of 
scientists in time of war. The information 
will not be used normally for employment or 
placement of scientists. 

At the present time ten professional 
societies or associations are collecting registra- 
tion information for the Register. The list 
of institutions and the estimated number of 
registrants to be gathered by each is as 
follows: American Institute of Biological 
Sciences, 40,000; Federation of American 
Societies for Experimental Biology, 10,000; 
American Veterinary Medical Association, 
14,000; American Geological Institute, 
18,000; American Psychological Associa- 
tion, 11,000; American Institute of Physics, 
15,000; American Meteorological Society, 
10,000; American Mathematical Society, 
12,000; American Chemical Society, 65,000; 
and EJC, 20,000. 


Nuclear Engineering Education 
Discussed at Columbia Conference 


The training of nuclear engineers was the 
subject of a 3-day conference held recently 
at Columbia University, New York, N. Y. 
Scientists and educators from government, 
industry, and universities met in a ‘Closed 
Conference on Nuclear Physics in Engi- 
neering Education,” sponsored jointly by 
the American Society for Engineering Edu- 
cation, the American Institute of Physics, 
the National Science Foundation, North- 
western University, and Columbia Uni- 
versity. 

The major conclusions reached were that 
(7) the majority of engineers employed in 
the nuclear field do not require a detailed 
knowledge of nuclear science, but must have 
a qualitative knowledge of it; (2) wide 
specialization in nuclear engineering prob- 
lems as another major engineering discipline 
is not warranted at the undergraduate level; 
and (3) the most important qualities for any 
engineer in the nuclear field to have are the 
ability to think analytically and creatively, 
since technology in this field is diverse and 
rapidly becomes obsolescent. 


Stone & Webster to Construct 
Facilities for Synchrotron 


Brookhaven National Laboratory has 
announced the selection of the Stone and 
Webster Engineering Corporation as archi- 
tect-engineer of the building and supporting 
facilities for the 25-billion-electron-volt pro- 
ton synchrotron to be built at the Laboratory 
site at Upton, N.Y. 

Approval to design the ultrahigh-energy 
particle accelerator was given to Brook- 
haven by the Atomic Energy Commission 
in January 1954. 

The synchrotron will be housed in a 
doughnut-shaped tunnel approximately 20 
feet in cross section. The hole in the 
middle will be over 800 feet across. By 
utilizing the new strong focusing principle 
and providing protons with energies as high 
as 25 billion electron volts, the Brookhaven 
alternating gradient synchrotron is expected 
to contribute important new knowledge of 
the fundamental nature of matter. 
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Lear Incorporated is also one of 
the world’s leading designers 
and producers of high-precision 
electro-mechanical actuators, 
pumps, radio navigation and 
communications equipment, and 
automatic flight control systems 
for the aviation industry. 





Improved high and low 
pass filters 


TEN CUT-OFF FREQUENCIES IN ONE COMPACT PANEL 


HESE Mullard variable cut-off filters, originally developed in conjunction with the 
British Post Office, represent a marked advance in filter technique. New design features 
together with the use of Ferroxcube pot cores have resulted in a valuable reduction in 
panel size, as well as high attenuation characteristics outside the passbands. Frequency 
ranges are controlled by a single selector switch — Insertion .oss dB 
an especially important facility in frequency analysis. 
The ten cut-off frequencies of the high pass and | | | 
low pass filters are so arranged that the filters may [| _. Average response 
be used in pairs to provide very narrow frequency Bow py hud 
samples. 
These filters are invaluable for investigations in 
communications work 
where it is necessary to 
limit frequencies, as for 
example in the measure- 
ment of filter attenua- 
tion and amplifier 
distortion, 
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High-Pass Filters (Type GFF.001/02) mr 


CUT-OFF 440, 660, 990, 1480, 2222, 3333, {/fc (low-pass) and {c/f (high-pass) 
FREQUENCIES (fc) 5000, 7500, 11250, 16800 c/s selected 
by 10-way switch 


IMPEDANCES Input and output 600 ohms, balanc- Low-Pass Filters 
ed or unbalanced (Type GFF.001 /01) 


STOPBAND At 0.8 x fe — 50 dB 

ATTENUATION At 0.6 x fe — 60 dB CUT-OFF 400, 600, 900, 1350, 
FREQUENCIES 2025, 3040, 4500, 6830, 

PASSBAND 3dB + 1 dB from 1.1 x fe to 20 or (fc) 10250, 15400 c/s select- 

ATTENUATION 25 ke/s depending on cut-off ed by 10-way switch 


mreqenety Say IMPEDANCES Input and output 600 
DIMENSIONS 19 in x 34 in x 6 in deep. ohms, balanced or un- 























balanced 


STOPBAND At 1.25 x fe — 50 dB 
ATTENUATION At 1.35 x fe — 60 dB 


PASSBAND 2dB=+ 1dB from 50 c/s 
ATTENUATION (00.9 x fe 


DIMENSIONS 19 in x 3} in x 6in deep 


Mullard 
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MULLARD LTD., EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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ransmission lie 


designed to carry any load 
.--to fit any terrain! 


AMERICAN BRIDGE steel towers carry many thousands of circuit- 
miles of transmission lines across this great land. Scaling the heights of 
rugged mountains; through marshy lowlands, traversing every con- 
ceivable kind of terrain, these steel transmission towers are helping 
make America’s great power distribution system the world’s best. 
American Bridge towers are made to order for every type of trans- 
mission line service. They are designed for simplified erection on level, 
side-hill, or rocky butte sites. They are engineered for heavy-duty 
service under the severest climatic conditions. 
Incorporating special design features such as steel grillage earth 
anchors and variable leg extensions, American Bridge towers make 
voltage line towers possible important savings in time, labor, and material costs. 
AN BRIDGE The technical knowledge and experience American Bridge has ac- 
by AMERIC quired in more than fifty years of designing, fabricating and erecting 
Appalachian Electric Power Co. towers may be just the answer to your problems. Our engineers wel- 
Ohio Power mating i’ ai come an opportunity to figure on your requirements. Just write our 
deo aageagnn neh nearest office. 
seine rene and Light Compony 
Cincinnati Gas & Electric Company 
Detroit Edison Company 


Recent high 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


- . Company Contracting Offices in: AMBRIDGE - ATLANTA - BALTIMORE - BIRMINGHAM - BOSTON - CHICAGO 
Toledo Edison $ CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - ELMIRA - GARY - MEMPHIS 

Idaho Power Company MINNEAPOLIS - NEW YORK - PHILADELPHIA - PITTSBURGH - PORTLAND, ORE. - ROANOKE - ST. LOUIS 
& Michigan Electric Co. SAN FRANCISCO + TRENTON UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE (&) 


Uw ft. 7 €8 oS ¥ tS ae: EO Exe 


Indiana 














Install NATIONAL CATHODIC PROTECTION ANODES 


TRADE-MARK 


and be sure you’re protected against corrosion! 


Do you hold one-man Corrosion Forums at 3:00 A.M.? 
You can adjourn them for good when you're sure 
of complete, long-lasting and economical cathodic 
protection. Just use impressed-current systems with 
“National” Graphite Anodes and enjoy: 
@ Positively-controiled current flow to match 
prevailing conditions 
@ Constant, instantly-verifiable output. A glance at the 
rectifier tells you it’s working ... keeping inspection 
costs low 


@ Many years of fully-effective life... free of costly 
maintenance 


STRIKE BACK AT CORROSION! 


ary ee 


SHIP HULLS LEAD- COVERED CABLES 
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PIPE-LINE BOOSTER STATIONS 


@ Anode dependability .. . backed by National Carbon’s 
unparalleled experience as a supplier of carbon and 
graphite to industry. 


Nothing can replace the knowledge that you're fully 
protected — everywhere, and at all times —and at the 
least overall cost. 


Write for Catalog Section S-6500 
The term “National ' is a registered trade-mark 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 


TANK FARMS INDUSTRIAL PLANTS 
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New built-in impedance modifier in 
Westinghouse relay saves switchboard space 


The Westinghouse HZM Distance Relay now has a 
built-in network for offsetting the impedance circle. 
Previously, this unit was housed in a separate auxiliary 
box which had to be mounted on the rear of the 
switchboard. Mounting the impedance modifiers with- 
in the relay case provides a compact, self-contained 
unit which saves switchboard space. An additional 
advantage is the saving of wiring formerly required 
between relays and the auxiliary. It is also easier 
to test the improved relay both in the laboratory 
and in the field. 


Adjustable Impedance—The network for offsetting 
the impedance circle used in the HZM Relay is 
particularly valuable on long lines or heavily loaded 
lines. The HZM can be set to include minimum fault 
ohms but to exclude maximum load ohms. This 


discrimination is possible because of the difference 
in phase angle between the two, even though the 
magnitude of the fault ohms is equal to, or less than, 
the magnitude of the load ohms. 


Westinghouse also makes the HZ-4 Relay in which 
the first two impedance elements are not offset, while 
the third element is offset, as in the HZM. This unit 
is ideal for use when the first two elements serve 
shorter lines. 


Out of the Westinghouse Relay Laboratory in Newark, 
N.J.,has come, through the years, a constant parade of 
relay “firsts”. For the finest relay engineering, the very 
latest relay developments, look to Westinghouse. 

For more information on the HZM or HZ-4 Relays, 


write to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. }-40456 


you can 6€ SURE... i¢ its 


Westinghouse 








SNAP ACTION 
CENTRIFUGAL 
SWITCHES 


can be used for: 
Single phase motors. 


Compressor unloaders. 


Gasoline engine speed control. 


Limit and sequence control for 
over and under speeds. 


Centrifugal actuator for mechani- 
cal and electrical devices utilizing 
rotary motion. 


Accurately produced to your specifications, 
Syncro-Snap switches feature absolutely 
uniform operating characteristics . . 
qut-out/cut-in speeds are held to any de- 
sired tolerance . . . non-fluttering, instant 
switching action is completed within 3 
revolutions . . . action is determined by 
— alone independentiy of voltage or 

- + + unit —— only one moving 
cae - and Syncro-Snap switches with- 
stand millions of 0 so in actual use. 
Send your requir or probli today! 
Standard samples available on letterhead 
request. 


& 


Centrifugal Stationary Dust-proof 











ENGINEERED PRODUCTS, INC. 


BEDFORD, OHIO 
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General Electric News. Arthur C. Barr, 
illuminating engineer at Nela Park, Cleve- 
land, Ohio, has been appointed manager of 
quantity consumer sales for the company’s 
Lamp Division. 

Four appointments in the laminated and 
insulating products department, Coshoc- 
ton, Ohio, have been made. Arthur J. 
Sherburne has been named manager of 
technical service; Richard T. Walsh, 
supervisor of molded laminated; Ronald 
W. Staley, supervisor of insulating product 
engineering; and Carl A. Drake, superin- 
tendent of the Coshocton plant. 


RCA Changes. Appointment of John L. 
Franke as chief engineer, engineering de- 
partment, of the RCA Victor Radio and 
Victrola Division, has been announced. 
At the same time, Alexander D. Burt was 
named manager of record changer en- 
gineering, and Paul R. Bennett was ap- 
pointed manager of radio and phonograph 
engineering, both reporting to Mr. Franke. 


Ford Instrument Notes. Kenneth Slaw- 
son has been named vice-president of the 
Ford Instrument Company Division by ac- 
tion of the board of directors of the Sperry 
Corporation. He will continue to assist 
the president and general manager. 

A. L. Coulson has been appointed assist- 
ant sales manager of the company, a 
Division of The Sperry Corporation. 

Appointed as manager, Army contracts, 
is W. F. Weber. 

William V. Warner has been appointed 
manager, Air Force contracts. 

James R. Coleman has been named 
manager, commercial contracts. 

J. A. Barrett has been appointed man- 
ager, component contracts, handling all 
sales, negotiations, and contracts on com- 
ponents. 


New Sylvania Plant. Sylvania Electric 
Products Inc., dedicated its new 422,000- 
square-foot Batavia, N. Y., television-set 
assembly plant recently. Situated on a 
124-acre tract, the Batavia plant was de- 
signed to permit ready expansion of the 
existing facility, when required. Many 
unique features of the manufacturing and 
storage areas were designed by engineers of 
the Radio and Television Division, includ- 
ing a number of conveyor systems that 
have been described as completely new in 
industry. 


Industrial Sales Manager Named. In- 
ternational Resistance Company, Phila- 
delphia, Pa., has announced the appoint- 
ment of Darrell V. Jarvis as industrial sales 
engineer for its Chicago branch office. He 
will cover northern Illinois and southern 
Wisconsin industrial, radio, and television 
manufacturers. 


Sodium-Graphite Reactor Experiment. 
The first sodium-graphite reactor in the 
United States will be developed and con- 
structed in a project sponsored jointly by 
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the Atomic Energy Commission and North 
American Aviation, Inc. The project, a 
new step toward the development of eco- 
nomic nuclear power, will cost about $10 
million. The reactor will be an experi- 
mental. model of a full-scale power reactor 
already in the preliminary design stage. It 
will use metallic fuel elements of either 
slightly enriched uranium or a combination 
of thorium and Uranium 233. It is ex- 
pected to be in operation by the middle of 
1957. 


Ladd Appointed Manager. Dwight H. 
Ladd has been appointed manager of the 
Dallas, Tex., plant of Federal Electric 
Products Company and its subsidiary, 
Pacific Electric Manufacturing Corpora- 
tion. 


Product Planning Manager Named. 
W. D. Pierson, Jr., has joined the market- 
ing department of the Roller-Smith Cor- 
poration. His position will be that of 
manager, product planning. 


Honeywell Appointment. R. B. Grant 
has been appointed Los Angeles, Calif., 
branch manager for Minneapolis-Honey- 
well Regulator Company. Since 1949, he 
has been regional industrial manager for the 
Pacific region. 


W. N. Matthews Change. As of April 1, 
1954, W. N. Matthews Corporation sold 
their assets to the A.B. Chance Company of 
Centralia, Mo. Headquarters of A. B. 
Chance Company are located at 3850 Delor 
Street, St. Louis 16, Mo. 
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RCA Electron Tubes. Seven new types 
of RCA electron receiving tubes which 
operate with their heaters connected in a 
single, simple “‘series string” electric circuit 
have been made available. The tubes 
operate without a heater transformer, and 
directly across the power-line supply. In 
conventional tube arrangement, heaters 
are connected in parallel and require a 
power-supplying transformer. The seven 
types are designated as RCA- 3BC5, 3CB6, 
5AN8, 5AT8, 5J6, 5U8, and 12L6-GT. 


Mercury Vapor Lamp. A new 250-watt 
color-corrected mercury vapor lamp de- 
signed principally for installations where 
lamps must be mounted at heights under 
20 feet has been announced by the Light- 
ing Division of Sylvania Electric Products, 
Inc. Developed in the company’s lighting 
laboratories and catalogued the CC-H5, 


(Continued on page 24A) 
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8. Power Switch (on-off 
control). 
9. Grounding Post insures 
_ protection te operator. 
10, indicator Light (power 
on or off). 


L-M DC Insulation Tester, being used to check 
insulation on a Kyle Type H Recloser. 


L-M’s New DC Insulation Tester Assures 
More Positive Maintenance For Reclosers 


New portable unit operates on 120 volts, 
60 cycles; requires low input power; is 
easily handled by one man. Use of DC 
gives high degree of accuracy, tells relative 
strength of insulation, and avoids useless 
replacement of good insulation. Completely 
protected so the device cannot be damaged 
by a short circuit; can measure any part of 
a number of insulation paths, one stringer 
or an entire recloser.- Costs only $375. 


L-M’s new DC Insulation Tester is a 
highly efficient, low-priced portable unit 
that provides accurate determination of 
the condition of insulation in reclosers 
or other apparatus. 

With this tester you can greatly im- 
prove recloser maintenance, It avoids 
replacement of insulation that is still in 
good condition; and it indicates when 
insulation should be replaced so that a 
recloser with faulty insulation is not put 
back on the line. 

It may be hooked up to test the com- 
plete apparatus, or just one stringer in 
the unit. 

It measures the DC insulation resistance 


of the entire apparatus or any part, at test 
voltages from 1 KV to 15 KV DC. It oper- 


ates instantly, there being no vacuum tubes 
requiring a warm-up period. 

Leakage current is measured by a dual 
range microammeter with a 50 microampere 
and a 1000 microampere range. 

One man can operate the unit. It weighs 
only 50 pounds, so that it is easily trans- 
ported. Input power is low. The tester may 
be supplied from any 120-volt 60-cycle 
source, 


Fully Protected 

The microammeter is protected against sud- 
den surges and protected against continu- 
ous overloads by a neon bulb that fires and 
by-passes the measuring circuit when an 
overcurrent occurs. Output current is lim- 
ited in case of insulation failure by series 
resistors. The circuit high voltage com- 
ponents are protected against accidental 
over-voltages by an adjustable gap which 
discharges the output capacitor through a 
resistor. 


Economical 
The L-M DC Insulation Tester costs only 
$375.00. It takes out the guesswork and 
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assures more positive recloser maintenance. 
A few moments’ time can prevent hours of 
additional apparatus replacement, and the 
timely replacement of a faulty piece of in- 
sulation may prevent serious damage or 
complete destruction of valuable apparatus, 


Get Complete Information 
Ask the L-M Field Engineer for the new 
bulletin on the L-M Insulation Tester—or 
get a demonstration. Or write Line Mate- 
rial Company, Milwaukee 1, Wisconsin (a 
McGraw Electric Company Division). 





The L-M Insulation 
Tester is completely 
self-contained. Cover 
holds all leads, power 
cord, and instruction 
book. The whole unit 
weighs only 50 pounds, 





SAFETY M.|.WIRING SYSTEM 


SMALL DIAMETER 
PERMANENT FLEXIBLE RUGGED MOISTUREPROOF RESISTS HEAT SAVES SPACE 


THE WORLDS NEWEST, MOST VERSATILE 
ELECTRICAL WIRING! 


1953 Code Approved for wiring jobs up to 600 volts, Safety m.i. 
Wiring has proved its versatility for power, lighting and 
control. In power plants, industrial and commercial buildings, 
processing plants, ships and in dozens of other 

applications where deterioration is a major problem. 

By acting as its own conduit...by unique flexibility and 
sma!] diameter...Safety m.i. Wiring has further proved its 
ability to provide lower installed costs. For information 
on this amazing product, check General Cable today. 


FARE, WEATHERPROOF, INSULATED WIRES GENERAL CABLE CORPORATION we am Mow York a mS. 


ee oes Buffalo « Chicago ¢ Cincinnati ¢ Cleveland « Dallas « Detroit « Greensboro (N. C.) « Houston 
Indianapolis « Kansas City « Los Angeles ¢ Memphis ¢ Milwaukee e Minneapolis e New York 
Newark (N.J.)¢ Philadelphiae Pittsburgh Portland (Ore.)* Richmond (Va.)e Rochester (N. Y.) 
Rome (N. Y.) ¢ St. Louis ¢ San Francisco ¢ Seattle « Syracuse e Tulsa e Washington, D. C. 
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Bulletin 802T Three Bulletin 802T oiltight limit switches on Morey 
Type D oiltight semi-automatic lathe for limiting travel of tool holder. 
limit switch, 


Vere ape 


adaaddddddad 


4444aae 








Morey panel built with Allen-Bradley start- 
ers, relays, timers, and terminal blocks. 


Morey No. 20S 
semi - automat- 
ic lathe with 
Allen-Bradley 
motor controls, 


Add a Sales Asset to your Machine Tools 
by standardizing on A-B MOTOR CONTROLS 


With the growing trend toward AUTOMATION, electric motor controls 
: eee are items of critical interest to machinery buyers. They recognize the 
Close-up of Bulletin 800T oiltight push buttons on A-B trademark as a label of QUALITY for the Allen-Bradley starters, 
Morey lathe. They control spindle and'pump motors. relays, contactors, timers, drums, limit switches, and push buttons. So, 
why not standardize on Allen-Bradley motor controls and enjoy the 
benefits of a prestige line of quality control units? It will not only 
assure reliable performance of your machines but add another touch 
of quality appearance ...a distinct sales asset. 

An Allen-Bradley sales engineer will gladly recommend the best 
combination of controls for the maximum output of your machines. 

Why not phone your nearest Allen-Bradley office, today? 


Z Allen-Bradley Co., 1316 South Second St., Milwaukee 4, Wisconsin 
Bulletin 709 


Size 1 sole- 
noid starter. 
Bulletin 709 Size 2 
solenoid starter. 


4 


Swi — 
MOTOR CONTROL 





Bulletin 700 sole- Bulletin 849 
noid relay —Uni- pneumatic 
versal type. timing relay. 





There are 14 different types of these 
rugged Allen-Bradley starters. (See 
listings below.) Some are of the across- 
the-line type ... but most of them are 


reduced voltage starters using resistors, 
transformers, or reactors during the 
starting period. 

These starters are available in 2500 
to 4600 volt ratings for squirrel cage 
motors from 700 to 1250 hp, and for 
synchronous motors from 800 to 1500 
hp. They are listed for squirrel cage 
motors from 125 hp, 220 v to 600 hp, 
440-550 v, and for synchronous motors 
from 350 hp, 220 v to 700 hp, 440- 
550 v. 

For complete details, please send 
for the A-B Handy Catalog. 





| _ een 
i N-BR 
ALLEN ee 


if 
aah gy\\etn Wie puromatie 
aed No. 





Bulletin 906 Style C high 

voltage synchronous motor 

starter with current-limit- 

ing fuses. Self-protecting 

against short circuits up to 

150,000 kva on 2500 

volts or 250,000 kva on Manu ; 

2501 to 4600 v. The high ' e OF the:line 1! 
tension, solenoid operated, y ross » " Resistors et 450 
across-the-line oil-im- : A qVortae® putotranstor™ 
mersed switch is mounted educe = xy 

in oil tank behind the Reactol 
panel. Cabinet has hinged - 

doors on front and back. 





Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 


-Quauty<— 





LET’S TEAM UP 


0 N y 0 U RQ y 0 AA E ! & Light Duty Malleable Iron Double Strain Yoke 


@ Medium duty Stee! Double Strain Yoke 
@& Heavy Duty Steet Doudie Strain Yoke 
+ Triple-string Yoke 
i Six-string, Spring-equalized Yoke 


Working together, we can solve your problems in @ twoive- string Levee tend tina Yate 


dead-end construction for extra-heavy-duty spans. The 
job doesn’t come up often, and so most power com- 
panies don’t have a great deal of past experience to 
draw upon to get it done. Our Ohio Brass engineers do 
have that sort of experience. Being manufacturers of sus- 
pension insulators, we have just naturally been drawn 
into innumerable high-strength dead-end jobs, and the 
experience we've gained is at your disposal. ce Fe 

As a result of much work with this sort of dead-end, MANSFIELD | > |) OHIO, U.S.A. 
O-B has been able to prepare several standard sets of Le 7 
hardware to meet most multiple-string dead-end appli- 
cations. More frequently, however, those using more IN CANADA: CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
than six strings of insulators require special engineer- 
ing treatment. In cases like this, O-B is well prepared 
to work once again at a now (to us) familiar job. 

Let's team up on it when, if ever, you need an unus- 
ual yoke design! 
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PROTECTED UNDER STODDART PATENTS 


Precision Attenuation 
to 3000 me! 


TURRET ATTENUATOR featuring “PULL-TURN-PUSH” action 


SINGLE “IN-THE-LINE” 
_ ATTENUATOR PADS 
and 

50 ohm COAXIAL - 

| TERMINATION 





tn 


TOUT FREQUENCY RANGE: 


de to 3000 mc. 


CHARACTERISTIC IMPEDANCE: 
0 ohms 


CONNECTORS: 
Type “N” Coaxial female fittings each end 


AVAILABLE ATTENUATION: 
Any value from .1 db to 60 db 


VSWR: 
<1.2, de to 3000 mc., for all values from 10 
to 60 db 
<The to 3000 mc., for values from .1 to 


ACCURACY: 
+0.5 db 


POWER RATING: 
One watt sine wave power dissipation 


Send for free bulletin entitled 
“Measurement of RF Attenuation” 
& 


Inquiries invited concerning pads or 
turrets with different connector styles 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-B Santa Monica Blvd., Hollywood 38, California - Hollywood 4-9294 
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this marks the first time a color-corrected 
mercury vapor lamp of medium wattage 
has been available in the United States. 
Color correction is achieved by coating the 
interior of the outer globe with a special 
phosphor which emits red light under the 
action of ultraviolet rays from the arc, 
which is enclosed in a quartz tube. The 
red, added to the intense blue-green of the 
mercury vapor arc, results in a golden 
white light. 


Minature Magnetic Clutches and Brakes. 
A new line of magnetic clutching and brak- 
ing devices has been developed by the Ford 
Instrument Company, Division of The 
Sperry Corporation, for applications in 
computers and mechanisms that require a 
high order of clutching and braking ac- 
curacy. With the incorporation of a tele- 
phone-type relay, maximum response time 
is 6 milliseconds or less; without a relay, re- 
sponse time is slightly higher. The unit is 
designed for a maximum torque of 16 oz- 
in., and for intermittent duty at speeds to 
1,000 rpm, 


Control Center Features Flexibility. 
Flexibility is the outstanding feature of a 
newly designed control center recently an- 
nounced by the Square D Company. A 
removable operator’s panel in the door of 
each individual combination plug-in unit 
accommodates up to four push®buttons, 
selector switches, or pilot lights. This 
unique construction facilitates the removal 
of control center units since no wires to 
pilot devices in the door need be discon- 
nected. For further information write the 
Square D Company, 4041 North Richards 
Street, Milwaukee 12, Wis. Request Con- 
trol Center Manual SM 244. 


Distribution Posts. Lapp Insulator Com- 
pany, Inc., Le Roy, N. Y., has announced 
new distribution posts in two sizes, one rated 
at 27 kv and the other rated at 20 kv. These 
are solid vacuum process porcelain posts 
cemented into galvanized steel bases which 
take standard line post studs. They pre- 
sent the same general appearance and offer 
the same operating superiority as has been 
achieved on higher voltage posts. The 
larger insulator is intended particularly 
for use on 14.4/24.9-kv circuits. The 
smaller one provides extra-factor-of-safety- 
insulation for lower-voltage distribution 
and farmlines. Write for complete descrip- 
tive information with drawings and tech- 
nical data. 


Electronic Frequency Recorder Intro- 
duced. An electronic frequency recorder, 
incorporating faster response, increased ac- 
curacy, and extension of linearity over a 
wider range than that found in conven- 
tional instruments, has been developed for 
power generating plants. The single- 
record instrument continuously measures 
and records, and indicates such changes 
as those caused by variation in the load on 
electric power generating systems. These 
data are, in turn, utilized to regulate power 
generation. The new instrument has*an 


(Continued on page 28A) 


SEPTEMBER 1954 





Capacity: Whether you require a few hun- 
dred or several million parts, the right size 
and type of equipment is available. Ample 
kilns available plus many special kilns, in- 
cluding controlled atmosphere kilns, provide 
firing capacity at optimum temperature. 





offers you these advantages for Low Cost: The right equipment for every 


job means that your work is produced at the 
P A most favorable cost. 
We ° z. 


= 


Variety of Materials: In AlSiMag you 
have the widest choice of materials so that 
you can most readily match the material to 
your requirements. Latest property chart 
FOUR a a a ; sent on request. 


LARGE MODERN 
PLANTS INSURE 


QUICK 
DELIVERIES! 


Engineering Assistance: If you will 
send details of your requirements, our engi- 
neers will submit suggestions on material 
and design to assist you in finding the most 
efficient and economical solution to your 
requirement. 





S53 RD YEAR OF CERAMIC LEADERSHIP 
AMERICAN LAVA CORPORATION coo 

AND MANUFACTURING COMPANY 
CHATTANOOGA 5, TENNESSEE 
OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 @© SYRACUSE, N. Y., 647 S. Warren St., Phone 74-4889 and 74-4880 ® CLEVELAND 
5012 Euclid Ave., Room 2007, Express 1-6685 @ NEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 @ PHILADELPHIA: 1649 N. Broad Str., 
Stevenson 4-2823 @ ST. LOUIS: 1123 Washington Ave., Garfield 1-4959 @ CHICAGO: 228 N. LaSalle St., Central 6-1721 @ SOUTHWEST: John A. Green Co., 6815 


Oriole Dr., Dallas 9, Dixon 9918 * LOS ANGELES: 5603 N. Huntington Dr., Capito! 1-9114 @ SOUTH SAN FRANCISCO: 320 Shaw Rd., Plaza 6-0800 
PITTSBURGH: 911 Plaza Bidg., Atlantic 1-2075 
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wr 
\) ARE YOUR HANDS TIED... 


i, BECAUSE EXISTING CIRCUITS LACK ADEQUATE 

: WY, CAPACITY TO CARRY THE LOAD 
AVG 
«ESTOS (N.E.C. TYPE AVA) 


CAN INCREASE CURRENT CAPACITY 30 TO 50% 


All you need do to get added capacity __ types of insulated wire. 


without changing present conduit is to Phone or write the nearest Rockbestos 


rewire present circuits with Rockbestos branch office and one of our wire spe- 


A.V.C. ... the wire and cable that size _—_cialists will analyze your particular re- 


for size carries more current than other quirements. 


STOCKED 
COAST AST 


ROCKBESTOS PRODUCTS CORP. Standard Rockbestos 


AN.C. (N.E.C. types AVA, 


CRM MATER. 4: BORMESTUSE F Fs Nw hare we 


shipment. Call or write near- 
NEW YORK ¢ CLEVELAND ¢ DETROIT « CHICAGO Py camara iy 
PITTSBURGH « ST.LOUIS « LOS ANGELES « NEW ORLEANS 
OAKLAND, CALIFORNIA ¢ SEATTLE 
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ELECTRONIC TEST 





-hp- 5228 Electronic Counter ae 


INSTRUMENTS 


Investigate this new, low-cost 
all purpose -hp- counter 


This new electronic counter can save you time and money 
by speeding and simplifying research and manufacturing 
measurements. It is a compact, low-cost, extremely versatile 
instrument offering you accurate frequency, period or time 
measurements. It performs all functions without extra-cost 
modification. Results are displayed instantly and automati- 
cally in direct-reading form. Unskilled personnel can use the 
instrument immediately without training. 


Model 522B measures rate of occurrences from .00001 to 
100,000 per second. It measures time from 10 microseconds 
to 27.8 hours. Counting is available over periods of 1/1,000, 
1/100, 1/10, 1 and 10 seconds or multiples. Stability of time 
base is 5 parts per million. Time of display can be varied 
to any duration, counts are automatically reset, action is re- 
petitive. Results are presented direct in cps, kc, seconds or 
milliseconds. Decimal point is automatically indicated. 


The instrument consists of five decade counters, a wide 
range time base plus gating and auxiliary circuits. The un- 
known is applied to the counters through the gate circuit. 
For frequency measurement this circuit remains open for a 
precise interval controlled by an oven-housed quartz crystal. 


-hp- 522A Electronic Counter 
For applications where wide-range frequency and period measurements 
are desired. Frequency counting facilities are identical with 522B,except 
gate time for frequency measurement is 1 second or multiples, and 
standard frequency counted for period measurement is 100 kc. Decimal 
point and time interval measuring circuits are omitted. $775.00 


Data subject to change without notice. Prices f. 0. b. factory 
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SPECIFICATIONS— MODEL 522B 


FREQUENCY MEASUREMENTS: 

Range: 10 cps to 100 ke. 

Accuracy: * 1 count + stability (5/1,000,000 per week). 

Registration: 5 places. Output pulse available to actuate 
trigger circuit for mechanical register to increase count 
capacity. 

Gate Time: .001, .01, .1, 1, 10 seconds. Extendable to 
multiples of 1 or 10 seconds by manual control. 

Display Time: Variable .1 to 10 seconds in steps of gate 
time selected. Display can be held indefinitely. 

PERIOD MEASUREMENTS: 

Range: .00001 cps to 10 ke. 

Accuracy: = .03% = stability (for measurements over a 
10 cycle period). 

Gate Time: | or 10 cycle of unknown. Extendable to any 
number of cycles by manual control. (For frequencies 
under 50 to 60 cps.) 

Standard Freq. Counted: 1, 10, 100 cps; 1, 10, 100 ke; or 
external. 

TIME INTERVAL MEASUREMENTS: 

Range: 10 sec to 100,000 seconds (27.8 hrs.) 

Accuracy: * 1/std. freq. counted = stability. 

Trigger Slope: Pos. or neg. on start and/or stop channels. 

Trigger Amplitude: Continuously adjustable on both 
channels from —100 to + 100 volts. 

Standard Freq. Counted: 1, 10, 100 cps; 1, 10, 100 ke; or 
external. 

Price: $900.00 f.0.b. factory. 


Write for complete details 


HEWLETT-PACKARD COMPANY 


2707E PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A, 
SALES REPRESENTATIVES IN ALL PRINCIPAL AREAS 
Export Division: 275 Page Mill Rd., Palo Alto, Calif. 
Cable “HEWPACK” 
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accuracy of 0.01 cycle per second and will 
respond to frequency changes as small as 
0.005 cycle per second. For further data 
ask for Data Sheet Number 9./-8A, Minn- 
eapolis-Honeywell Regulator Company, 
Industrial Division, Wayne and ndrim 
Avenues, Philadelphia 44, Pa. 


Reversing Drum Switch. Federal Elec- 
tric Products Company, 50 Paris Street, 
Newark, N. J., is now producing a new 
reversing drum switch for all ratings up to 
2 hp. This Bulletin 905 reversing drum 
switch is suitable for use with many types 
of electrically driven equipment including 
conveyors, hoists, wood and metal working 
machinery, machine tools, pumps, and 
processing equipment. 


Heating Unit. McCreary Machine 
Works, Cohoes, N. Y., in co-operation with 
the General Electric Company, has de- 
veloped a novel heating unit which offers 
remarkable temperature range and very 
close heat control tolerances. These units 
are ideally suited for the application of in- 
tense heat to production products on a mov- 
ing conveyor. The units are composed of 
G-E Calrod (registered trade-mark ) heaters 
with a temperature range to 1,500 F. 
Temperature is controlled by the G-E 
Reactrol (registered trade-mark) system 
which varies the power applied to the heat- 
ers in accordance with the predetermined 
need, 


Connector Cables. A new cabling tech- 
nique has been developed, making it possi- 
ble to mold several cable connector com- 
ponents into one integral unit by molding 
theconnectors right onto the wire insulation. 
The high-voltage potential sources are sealed 
into the insulating jacket greatly reducing 
the problems of corona suppression and 
shielding. Only the female contacts are 
exposed to the air and only at the point of 
mating where there is a natural damping of 
corona. Developed for color television, 
these integrally molded cables have a wide 
field of application in other areas: high- 
voltage power supplies, high-voltage rec- 
tifier circuits in such equipment as 
radar, transmitters, X ray, and many 
others. For additional information or 
specification sheets, contact: Nelson W. 
Hearn, Department 16, Alden Products 
Company, Brockton, Mass. 


Transistors. Faster and more accurate 

testing of transistors has been made possible 

by a new instrument developed at Armour 

CORPORATED Research Foundation of Illinois Institute of 
ons. IN — a iegyciped 

ELECTR ee Technology, Chicago, Ill. The instru- 

127 SUSSEX AVEN ment, called the transistor analyzer, is used 

to measure directly the circuit constants of 

transistors while they are in operation. 

The analyzer is small, lightweight, and port- 

able and can be used to test any type of 

junction transistor at low frequencies. 

Transistor operation is generally described 

in terms of small-signal T-equivalent-cir- 

cuit parameters which are the basis for cir- 

cuit analysis and design. The analyzer is 

unique because it makes direct measure- 


(Continued on page 42A) 
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TRANSFORMER 


asure Hi 
ee xu unt 
General Electric offers 


a new transformer 
for oldest G-E unit at 
in ASA range %2S 


To promote the benefits of standardized transformers, rere Hs 
and to commemorate the dedication of its new Repetitive, Wa o | 
Manufacture transformer plant, General Electric plans a % J}\. 

unique monument. The Company is sponsoring a weaned 

hunt”’ to find the oldest G-E (or Stanley Electric) trans-¢ 

former in the RM range of ratings that was still in wet 
operation on May 11, 1954, the day the plant was dedicated. j 

The prize, in exchange for the oldest unit, will be a new Je 

G-E self-cooled, oil-insulated transformer of equivalent 

rating delivered free of oe 


mS, 


P eo my at Ge Fretcr 
‘ ef* SS aay 


‘ WHO CAN PARTICIPATE? 4 


BONUS PRIZE FOR REPLACEMENT BY RM UNIT iy 


* + All electric utilities, manufacturing, and transpor - 


If the winning transformer can replaced with an , ; Sg : ‘ 
e , be repunce . Y ,| # tation companies are invited to take part in this 


RM unit having kva and voltage ratings and im- 
pedance values which are listed in the ASA stand- 
ard, there will be an extra bonus in the form of 
an all-expenses paid trip to G.E.’s new Rome, Ga., \ 

plant for a man in the winner’s organization. « 


-} 1) HOW TO ENTER THE “TREASURE HUNT” 
Bucy P It’s easy to enter the treasure hunt. It’s fun. And | 
AZ mir it may be profitable. But, do it right away. Your 


WHAT TRANSFORMER WILL QUALIFY? entry must be post-marked not later than Novem- 


ber 1, 1954. If you have a transformer ‘‘old timer” 
The transformer G.E. is looking for has to be in still in operation, why not ask your G-E Appa- 
the ASA range of ratings—501 to 5000 kva 4 BE ratus Sales Representative for a “treasure hunt” 
single-phase, 501 to 10,000 kva three-phase 4 : entry blank. Or write for Entry Form GEZ-1046. 
69,000 volts and below, 60 cycles. TT General Electric Company, ‘Schenectady 5, - dik 


It must have been in continual service 
i} as of May 11, 1954—except for 
kJ normal periods of maintenance, 

spare duty or relocation. 


We nationwide transformer “‘treasure hunt.” 


Progress ls Our Most Important Product 


GENERAL@B ELECTRIC 
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Two VITAL NE W IDEAS in Electrical Control! 


ENERGY ( oe) HOT WIRE 
REGULATOR lr awe «Vacuum Switch 


; / qi | @ Based on a new 
Economical! ven \g Thermo-Mechanical 


Robust! . » eet L |} principle. 


ee © A new kind of relay for 
Inexpensive! inductive or non-in- 
ag ductive loads. 


¢ For controlling | ® Control up to 17 KW at 
power input to heat- { 440 volts, AC or DC. 
ing processes with- i ? 
out energy toss, | , ® Supplied for voltage- 
© Independent of volt- relay or time delay ap- 


age variations. plications. 
® Continuously variable from zero to full load. C \ Py oe Operating mais 22 


® Complete line of panel mounting — plug-in or wall , e to 80 Mi 
mounting types. { AS * er 

© AC or DC ratings up to 26 Amps and 6 KW. \ = : L 

@ ROBUST CONSTRUCTION! 








xtremely LONG 
IFE! 


Write for Literature to: 


ANGLO AMERICAN SCIENTIFIC 


185 DEVONSHIRE STREET, BOSTON, MASS. 
Representing SUNVIC CONTROLS, Ltd. 





= when testing the no-load rate 
of power transformers with the 


| NEW "KELLER’ , 
TRANSFORMER RATIO METER 


References: 

Belgium: Constructions Electriques Pauwels S. A., Malines 

Canada: Brown, Boveri (Canada) Limited, St. Johns, Quebec 

Germany: AEG Transformatoren-Fabrik Stuttgart - Bad Cannstatt 
h Spain: La Electra Industrial S$. A., Tarrasa 

Sweden: PN sis w7-tatt <I ie-lats(olaaat-biolat-lelal ¢-1alm Mia) celeflate 


Switzerland: Brown, Boveri & Cie. A.G., Baden 
Ask for bulletin: Aa 106 H3 


HARTMANN & BRAUN AG FRANKFURT/MAIN 


Please mention ELECTRICAL ENGINEERING when writing to advertisers SEPTEMBER 1954 





d 


SEPTEMBER 1954 


For high heat applications 
C-D-F Melamine Dilecto 
cleanly machined by C-D-F 


AIRCRAFT PANEL BOARD 
— GB-28M, %” laminate. 
Sawed to shape, holes 
drilled, counterbored and 
countersunk. Machined by 
C-D-F. 


aie 


ARMATURE SLOT 
WEDGES — GB-28M, 
sawed into strips, then 
beveled edges were 
broached to angle of 21° 
23’, and strips were cut 
to exact length. Machined 
by C-D-F. 


RF COIL FORM — Natural 
GB-112M Dilecto rolled tub- 
ing, smooth edged. Sawed to 
length; drilled and burred 
by C-D-F. 


TERMINAL BLOCK—GB-28M. 


As operating temperatures rise, melamine laminated plastics 
can satisfy many requirements for component parts. Glass 
base melamine grades of Dilecto resist elevated temperatures 
—up to 300° F. continuously, 350° F. intermittently. They 
have extremely high impact strength; excellent arc resistance 
and self-extinguishing properties. C-D-F melamine Dilecto 
grades are usually specified for many electrical applications 
requiring high arc resistance, mechanical strength, flame and 
heat resistance. 


C-D-F can supply melamine Dilecto in sheets, tubes and rods 
in the following grades: 


GB-28M—Medinm weight glass base laminate with melamine 
resin. Highest mechanical strength; excellent arc resistance, 
high heat and flame resistance; self-extinguishing. Dimension- 
ally stable—little affected by temperature and humidity. 


GB-112M—Lightweight glass fabric with melamine resin. 
Substantially same characteristics as GB-28M. Usually 
produced in thickness less than !4”. 


GM-1i—Glass mat base melamine resin bonded laminate. 
A lower cost product suitable for many applications requiring 
are resistance along with good mechanical strength and 
flame resistance. 


USE COMPLETE MANUFACTURING FACILITIES OF 
C-D-F. Make us responsible for your complete job. . . from 
laminates to finish machining of components. C-D-F has 
the know-how to cleanly machine melamine Dilecto to close 
tolerances. C-D-F can save you time, money and waste of 
material. And when you make C-D-F responsible for the 
complete job, you know what you’re getting: components 
machined to exact specifications; strict adherence to quoted 
prices; and prompt delivery. 

Write for samples and technical bulletins on melamine Dilecto 


components. Call in a C-D-F sales engineer, tell him your 
problem. He’ll help you. 


See our general catalog in Sweet's Design File for more data, the 
address and telephone number of your nearest C-D-F sales engi- 
neer. Also write for technical bulletin and specific catalog, free 
test samples, or send us your print for quotation. 


9 (ticentel Dian File 


CONTINENTAL-DIAMOND FIBRE COMPANY * NEWARK 86, DELAWARE 


Sawed to shape, grooves INSULATOR— ML rod. Turned on 
milled, corners sanded round. automatic screw machine by C-D-F. 
Holes were drilled, counter- Grade ML is a fine weave cotton 
bored, characters stamped. fabric base laminate bonded with 
Machined by C-D-F. a melamine resin. Easy to machine. 
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ELECTRICAL AND 


—Help your men to help them- 
” selves...and help you with this 
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The more your menknow, the more they’re worth joy 
--to you, Based on NATIONAL CARBON’S 70- sone agg Shape al payeteg omar mg 
year experience in brush theory and practice, rant ‘elements. 
this series of pamphlets is specially edited for 

the operating man. Installments are short, easy 

to read, clearly illustrated, hold his interest, 

provide a regular reminder of the company’s 

interest in him. Saved for reference, these 

pamphlets are a handy source of information 

on many practical maintenance problems en- ‘ 

countered in his work. hs 
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MAINTENANCE SUPERVISORS! 


Two Year Course in Motor 
and Generator Maintenance 























Herts all YOu Ad... 


FILL IN THE BLANKS BELOW AND _seissue as you see fit among your men. 
MAIL, Then, every other month One request, and you automatically 
thereafter, for 24 months, you will _receive all subsequent installments 
receive as many copies of the current _in the quantity requested, including 
issue as you need. You decide who is _any back issues prior to your request. 
to get the.course . . . distribute each 














Ond toe yourselt. 


A De Luxe edition of our 115-page treatise 
on brushes and commutation, each costing 
several dollars to print. This is a GIFT to 
you for helping distribute National Carbon’s 
FREE Maintenance Course where it will do 
you — your company and your men — the 
most good. 


THUTUVLUHHEUULLLAHELELLURARELLCLLLHHLLLLLLAHLLELLUHHELLL 


NATIONAL CARBON COMPANY 
30 East 42nd Street — Room 1328 — New York 17, N. Y. 


Gentlemen: Send me copies of each installment of your Brush 
Maintenance Course including any installments issued prior to this request. 
I understand that this offer is made by your company as an industrial service and in no way 
obligates me or my company to National Carbon Company or to the use of its products. 


1 am to receive the above series of pamphlets, plus a complete De Luxe Copy of “Treatise 
on Brushes and Commutation”, free of any charge. 





The term “‘National’’, the Three Pyramids device and the Silver Colored Cable Strand are 
registered trade-marks of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation + 30 East 42nd St., New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
* "Im Canada: Union Carbide Canada Limited, Toronto 
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What goes into a G-E Silicone-rubber Cable? 


How can G-E silicone-rubber insulated cable keep control circuits in opera- 
tion—although engulfed in flame? Why can this cable operate at temperatures 
up to 257°F? What gives it the moisture resistance of the best grades of 
rubber? In short, what makes it an outstanding cable for vital control circuits, 
for boiler room installations, and for high-temperature processing operations? 


Silicone-rubber insulated cable being sub- 
jected to 1400°F flame for 24 hours in 
laboratory tests. Superior materials and 
rigid testing go into each G-E cable. 


The answers to all these questions are the unique properties of the special 
silicone-rubber insulation—and each vital property has a history of G-E re- 
search, development engineering, and testing. Flame tests at 1400°F proved 
that this new insulation would remain nonconducting even when completely 
oxidized. Accelerated-aging tests proved that the cable would dependably 
withstand continuous ambient or conductor temperatures up to 257°F. Sili- 
cone rubber was compounded in many different ways and proportions to 
produce a cable that would retain its electrical and physical properties through 
prolonged water-immersion tests—and that could be handled and terminated 
as easily as an ordinary rubber-insulated cable. 

When you specify G-E silicone-rubber insulated cable or any G-E cable you 
can be sure that the research, knowledge and equipment of the entire General 
Electric Company have been combined to produce the best possible product. 
For more information write Section W137-916 Construction Materials Divi- 
sion, General Electric Company, Bridgeport 2, Connecticut. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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LOW VOLTAGE 
ACROSS-THE-LINE 
MOTOR STARTERS 


Rowan Low Voltage, Across-the-line Motor 
Starters of the 780 Series are built to meet the 
requirements of NEMA Type XI and modi- 
fications are available for special applications. 
Their dependable performance under severe 
atmospheric conditions make them ideally 
suited for use in industries such as chemical 
plants, oil refineries, steel, cement and paper 
mills. 








Incorporated in the 780 Series are such features 
as: easy access for inspection and maintenance; 
interchangeability of component parts with 
other starters of the same frame size. 


Starters of the 780 Series are available in many 
combinations due to many variable components 
such as: safety disconnect switch, overload 
relays, Rowan AIR-SEAL fuses and wiring 
seal-off compartment. 


A new booklet is available 
upon request which de- 
scribes the 780 and other 
series of Rowan Oil Im- 
mersed Motor Starting 
Equipment up to 4600 Volts. 
Type 780 KBF, Frame 50 


TOM 


SEPTEMBER 1954 Please mention ELECTRICAL ENGINEERING when writing to advertisers 











ee 


Philco CLR-7 Microwave Repeater 


PHILCO CORPORATION 




















O_O — . Eas Oem om 





GOVERNMENT & 


with the new PHILCO CLR-7 


Here it is—the new Puttco CLR-7... 
with a degree of performance and 
reliability never before attained in 
microwave equipment! 


New in design, the CLR-7 retains all 
the superior features of the CLR-6: 
occupies minimum space... employs 
reliable long-life tubes . . . provides high- 
est power output. Then note these 
additional features of the CLR-7: fewer 
tubes, lower power consumption, a new 
and positive frequency control system 


and complete compatibility with exist- 
ing wire line and two-way radio facilities 
and with any type multiplex equipment! 


Get complete data on this newest 
microwave equipment ...let PHILCOo 
help you in the planning of your 
system. PHILCO maintains a staff of 
microwave specialists who are experi- 
enced system and field engineers. Call 
a PHILCO representative, or write 
PuHILco, Dept. EE today. 


Note these PHILCO features: 


Dependable, high quality performance 
over single or multiple hops 


Available in Common Carrier, Indus- 
trial and Government bands 


Factory-tested and field-tested circuits 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 





¢ Lower operating costs 


¢ Designed for frequency-division or 
time-division multiplex 


© Highest effective radiated power 


INDUSTRIAL DIVISION + PHILADELPHIA 44, 


PA. 











TYPE AB-18 j 
GENERAL GO ELECTRIC \ 
“Pt4097y want ne 852 


ACTUAL SIZE—Fit 25 to a 24-in. square 





C VOLTS 


eS NERAL ( ELECTRIC 


TYPE AB-16 





ACTUAL SIZE—Readable, even at 20 feet 











ve 
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STRETTON Le DPE 


BIG, FOR READABILITY—SMALL, FOR BEST USE OF SPACE 


G-E Long-scale Instruments 
Are Sized to Your Needs 


TELESCOPIC READABILITY makes the OPTIMUM USE OF SPACE is realized with 
General Electric 834-in. instrument ideal the 414-in. miniature. Twenty-five of 
for locations where convenience dictates these can be mounted in a 24-in. square, 
taking readings at long distances. without any decrease in readability. 


090100 10 120 
ED OEE ares meeat 


A-C VOLTS 


Cre Sad 
cL 





LONG CIRCULAR SCALE is straightened 
out above to show you why G-E instru- 
ments—big or small—are easy to read. 
A fourteen-inch scale on the 834-in. 
instrument and a full seven-inch scale 
on the 414-in. instrument are possible 
because each scale has a 250° arc. 
Readability is further increased by a 
raised, convex window, which floods 
the shadow-proof scale with light from 
all sides. 


For further details, contact your near- 
est G-E Apparatus Sales representative 
or send the coupon shown at right for 
a copy of Bulletin GEC-218, 


SECTION E 602-275 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me a copy of your bulletin 
on the AB-DB-18 and AB-DB-16 long- 
scale switchboard instruments (GEC-218). 


Company 


GE iacictcineccecsieins ON oi esciatancisicin 
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Here's 
on new 13.8-K'V 
METAL- 


FAST ON LOW CURRENTS 


Trip ‘\ 


Mtaleiiaehiteya 


foe LALA 
Seem MULL 


600 Cycle Timir ng | | 
m mn 


TOUT GUTH OTT 














me 
4.5 Cycles 
| Trip | ae Interrupti hy Ti me >| Clear 


Atta 
ven 


ee 








45 cycle and 4/ cycle interruptions shown heve are 
well within & cycles alowed by the ASA standards for even 
heavy currents. Low current switching: always considered 
ditticult.-- now handled easily. Horizontal contact 
separation plus effective putter design make this possible. 





For additional information, 
call your nearby A-C dis- 
trict office, or write Allis- 


Chalmers, Milwaukee 1, 
Wisconsin. A-4288 ee 
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Foor OF FAST INTERRUPTION 
BREAKER for 


CLAD SWITCHGEAR 











Trip Indication 


| Mp teaver Record | faq| FAST INTERRUPTION 
nia 6 ae AT 500,000 KVA 
rc Voltage | 


9 


ae 
600 Cycle Timing Trip ‘Coil 


AL LAAMUUUALAUAAULAUIVHULUAAEAV ALLA SUG MUU roc 
ti HHH] | | Sl eeeeernnarn (| My TT TT | | 


pea. 
Trip |}~<—+—~ 4. Se ——— | Amplified 
| ~~ Interrupting Time 
Arc Voltage 


[Wiel A | | | la a 


LR YA0) Amperes Timing 
sd «Contact Marks 


























Travel 
| be Clear 


| | 





Arc Voltage 




















Contact} L \} 
Separationa| Jae Current 
tic < 


New breaker also has high speed 4-bar LT LL IL 1.35 cycles 


mechanisin--- “b/OW-On7 “6 contacrs --- a | L | a lahi-iad¥ielilela) 
y nt | 
and sectionalized are chute assembly ae | 21.200 Ampere: Syma 


that can be litted otf by one man. eb 22.000 Ampsess teres 


AND FAST ON 
HIGH CURRENTS TOO! 


CHALMERS © 
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Ground-testing electronic equipment 


keeps ‘em safe in the sky 


Ground Power Supplied 





by Hobart electric generators 


Controlled 





by Regohm 
Voltage Regulators 





REGOHM 

















To insure reliable flight performance, 
electronic equipment—radio, radar and 
navigational devices—is tested on the 
ground with power supplied by 
Regohm-controlled generators. 

Engineers of The Hobart Brothers 
Company, Troy, Ohio, use Regohm 
regulators for their shemnetins current 
ground units. Because this low-cost, 
compact electro-mechanical controller 
is unequalled in accuracy. And under 
severe operating conditions, whether 
on land, sea or air, Regohm has per- 
formed long and unfailingly. 


7 Reasons why Regohm can simplify 
your control problem 

1. Regohm is small in size—It is compact, 
lightweight, position-free. Small size 
does not limit power-handling capacity. 
2. Regohm is a high-gain power amplifier 
—Milliwatt variations in signal energy 
control energy changes millions of 
times greater. 


3. Regohm’s isolated signal and control cir- 
cuits end imped tching problems— 
Signal coils may have ratings from 0.01 
to 350 amperes. Controlled resistors can 
have values from zero to infinity. 





4.Regohm will correct system instability— 
A reliable, sturdy dashpot aids system 
damping. It’s easily adjusted over a 
wide range to match dynamic Regohm 
characteristics to present system, 


5. Regohm’s effect can be calculated in ad- 
vance—Its response is independent of 
rest of servo system. Acts as integrat- 
ing error-rate proportional controller. 
6. Regohm assures continuous control—In 
“closed loop” systems a high speed 
averaging effect occurs as Recoken' 
armature oscillates over a small ampli- 
tude. This provides continuous, step- 
less control in systems operating at 
power frequencies and below. 


7. Regohm has long life—Its life is meas- 
ured in years. Its plug-in feature sim- 
plifies replacement and maintenance; 
there are no parts to renew or lubri- 
cate. Shelf life is virtually unlimited. 
Our engineering and research facil- 
ities can help you apply Regolm to 
your control system or regulation 
problem. Write for Bulletin 505 00, ana- 
lyzing Regohm’s characteristics and 
applications. Address Dept. EN., Electric 
Regulator Corp., Norwalk, Conn. 


j—— CONTROL COMPONENT IN: Servo systems « battery" 


chargers + airborne controls + portable and station- 
ary generators + marine radar « inverters « locomo- 
tive braking systems + mobile telephones + guided 
missiles + signal and alarm systems + telephone 
central station equipment + magnetic clutches « rail- 
road communication systems « magnet amplifiers. 
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ments of these parameters. Equivalent 
circuit parameters provide a mathematical 
representation of the transistor operation, 
and these parameters are functions of tem- 
perature, voltages, and currents, varying 
with age and not being uniform for all 
transistors even of one type. 


TRADE LITERATURE 


Fluorescent Products. A new “Fluores- 
cent Guide,’ written in nontechnical 
language for the use of both buyers and 
sellers of fluorescent products, has been 
announced by Sylvania Electric Products, 
Inc. It contains information on what 
fluorescent lighting is, its advantages, the 
sizes in which lamps are available, colors, 
necessary accessories, and many other per- 
tinent facts. Copies of the ‘‘Fluorescent 
Guide” will be available through the vari- 
ous Sylvania district offices. 


Air Control Valves, Three fundamental 
types of air control valves are described and 
illustrated in a 12-page booklet published 
by Ross Operating Valve Company, 
Department 802, 120 East Golden Gate, 
Detroit 3, Mich. The booklet explains the 
primary advantage of air power including 
speed, cleanliness, economy, resiliency, and 
lightness. The new booklet, known as 
Ross Bulletin 707B, will be sent free upon 
request. 


Components Parts Catalogue. Announce- 
ment was made of the publication of a new 
100-page bound Component Parts Cata- 
logue GEC-1025. It is designed specifi- 
cally for original equipment manufac- 
turers who incorporate electric components 
into their products for resale. Over 2,500 
catalogue numbers are listed, and in addi- 
tion this comprehensive manual includes 
descriptions, list prices, and dimensional 
outline drawings on the majority of 
products. Copies are available upon re- 
quest from the nearest G-E Apparatus 
Sales District Office or from Trumbull 
Components Department headquarters in 
Plainville, Conn. 


Micro Switches, A newly published 
Catalogue 707, entitled “Switches for 
Industry,”’ has been announced by Micro 
Switch, Freeport, Ill., a division of Minne- 
apolis-Honeywell Regulator Company. 
This 20-page catalogue covers 22 ‘‘families” 
of switches, describing 258 different 
switches, actuators, and enclosures. 


Materials for Repair and Maintenance. 
A 32-page catalogue that has descriptive 
information, photographs, prices, and 
ordering data on electrical insulating 
materials is available from  Insula- 


(Continued on page 54A) 
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Light and lots of it is the very best deterrent 
there is to crimes of violence. That is why it is 
so terribly important that residential streets, 
as well as boulevards and shopping areas, be 
adequately and dependably lighted. 

Dependable lighting has to be more than 
good looking, scientifically designed lighting 
fixtures. The power cables are part of it too. 
Such cables must be able to withstand winter 
thaws and freeze-up, as well as summer rains. 


4 


They must also withstand high summer heat 
and winter cold. 

ANHYDREX Series Street Lighting Cables 
do this and more. They can be buried in the 
ground or pulled through ducts. Sometimes 
they are used inside the lighting standard. But 
regardless of how they are used, they are de- 
pendable. They require no lead sheaths or 
metallic armor. 

Want to know more about these versatile 
street lighting cables that can be used overhead 
or underground with or without ducts? Write 
us directly or contact our representative in 
your area for more detailed information. 


-ANHYDREX 
Series Street Lighting Cables 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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the Utmost Importance to Engineers 


An Announcement ° ue Research and Design Work in 





is proud to announce the 


development of an 
entirely new product — 


RoToRoiD* 


the Entire Audio Feumeoua Range. 


BURNELL and CO., Inc. 


a Variable Toroidal Inductor (patent apptied for) 


ROTOROID will prove to be a valu- design—and opens new possibilities 
able aid in the solution of many engi- for production which were previously 
neering problems—in research and _ impractical or impossible. 


RSTSRoOID @ ...is a continuously variable, step- 
less toroidal inductor which can provide a 3:1 range of 
maximum to minimum inductance in 180° rotation of 
a shaft. 
@ ...employs no mechanical resistance contacts and is 
therefore free of noise and wear. 
@ ...requires no DC saturating currents and thereby 
eliminates the need for circuitry. 
@ ...is applicable over the entire audio range (from 
approximately 300 cps). ROTOROID is not limited to 
any stock value of nominal inductance. It is available in 
any value of inductance now available in regular toroids. 
@ ...is hermetically sealed and is vibration and shock- 
proof, can be chassis or panel mounted. 

Write Department E for further information. 


BURNELL & CO., Inc. 
Yonkers 2, New York 
PACIFIC DIVISION: 720 Mission Street 
South Pasadena, California 


FIRST IN TOROIDS AND RELATED 








An outstanding feature of RO- 
TOROID is that, at maximum 
inductance, it provides the full 

of the toroid it contains. 

us, the user is at once able to 
take advantage of Q 
characteristics of toroids while 
at the same time having availa- 
ble a variable inductor not pre- 
viously available in a toroid. 


Application: Virtually unlimited. 
Just a few of the many possible 
uses of ROTOROID are: 

© Tunable Audio Oscillators 

© Variable Z Devices 

° owe Systems 

eT 


. Aajecreble Selective 
Networks 
© Variable Phase Shift Networks 
© Variable Filters 
* Electro-Mechanical Control 
Systems 








NETWORKS 





Measurements Corporation 
MODEL 82 


STANDARD SIGNAL 
GENERATOR 


20 Cycles to 50 Mc. 


FREQUENCY RANGE: 20 cycles to 200 
Ke. in four ranges. 80 Ke. to 50 Mc. 
in seven ranges. 

OUTPUT VOLTAGE: 0 to 50 volts across 
7500 ohms from 20 cycles to 200 
Ke. 0.1 microvolt to 1 volt across 50 
ohms over most of range from 80 
Ke. to 50 Mec. 

MODULATION: Continuously variable 
0 to 50% from 20 cycles to 20 Ke. 
POWER SUPPLY: 117 volts, 50/60 
cycles. 75 watts. 

DIMENSIONS: 15" x 19" x 12". 
Weight, 50 Ibs. 


MEASUREMENTS 
CORPORATION 


i: ekel, Bae), | o NEW JERSEY 





RECOMMENDED PRACTICE FOR 


Electric Installations 
on Shipboard 





No. 45 
AIEE Standards 


Latest Edition 
December 1951 


(MARINE RULES) 


“Recommended Practice for Electric Instal- 
lations on Shipboard’’ (Marine Rules) is 
Published as Section 45 of the AIEE Stand- 
ards. The pamphlet contains 156 pages; 
price is $3.50. (There is a 50 per cent dis- 
count to members of the AIEE.) 


These Rules have been drawn up to serve 
as a guide for the equipment of merchant 
ships with electric apparatus for lighting, 
signaling, communication, power and pro- 
pulsion for both alternating and direct cur- 
rent systems. They indicate what is con- 
sidered good engineering practice with 
reference to safety of the personnel and of 
the ship itself, as well as reliability and 
durability of the electric apparatus. 


American Institute of Electrical Engineers 


33 West Thirty-Ninth Street, New York 18 


9-54 











& Trends in Computers: 


Automatic Control and Data Processing 


The Western Computer Conference 
and Exhibit, sponsored jointly by 
AIEE-IRE-ACM, was held in Los 
Angeles, February 1] and 12, 1954. 
The theme of the conference was 
“Trends in Computers: Automatic 
Control and Data Processing.’’ The 
20 papers presented cover a variety 
of equipment and systems useful in 
scientific, engineering, and business 
fields. The full text of papers are 
included in these PROCEEDINGS. 
Copies of this 19l-page publication 
(S-59) may be obtained by writing 
to the AIEE Order Department. 
Price: $3.00 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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Left: Victor uses seasoned cast-iron jigs for greatest accuracy. 


Above: Victor Apparatus Insulators assembled in precision-aligned jigs. 





WE USE ACCURATE 
JIG ASSEMBLY 
METHODS 


Apparatus INSULATORS require accurate 
assembly of porcelain and metal parts to 
achieve perfect alignment and accuracy of 
installation on the job. 

One of many reasons why Victor apparatus 
insulators have such enviable service records 
is Victor’s use of precision-built cast-iron 
jigs. Here, every insulator is clamped in 
position to assure accurate alignment. Be- 
fore shipping, each unit is thoroughly tested 
mechanically and electrically in accordance 
with NEMA specifications. 

Buy Victor and you're sure of correctly 
designed, painstakingly manufactured and 
thoroughly tested insulators of Purified 

VICTOR Porcelain—finest insulator porcelain ever 


made! 


cELAIN | 


STACKING UNIT 
(TR NO. 140) 


Specify 


VICTOR PURIFIED ot VICTOR INSULATORS, INC., VICTOR, N. Y. 


SUBSIDIARY OF I-T-E CIRCUIT BREAKER CO. 


Low and High Voltage Pintypes * Suspensions * Guy Strains * Spools * Switch and Bus Insulators 
Custom Designed Porcelain 


. 3 
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on Silectron cores ... all shapes and sizes 


This new bulletin contains design information on 
Arnold cores wound from a grain-oriented silicon 
steel, Silectron. Curves showing the effect of im- 
pregnation on core material properties are published 
for the first time. This 52-page bulletin includes in- 
formation on cut ““C” and “E” cores, and uncut toroids 
and rectangular shapes. Sizes range from a fraction 
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of an ounce to hundreds of pounds in standard tape 
thicknesses of 1, 2, 4 and 12 mils. 

A new method of tabulating core sizes is intro- 
duced whereby cores are listed in the order of their 
power handling capacity. You'll find this Silectron 
core bulletin a valuable addition to your engineering 
files—write for your copy. 

ADDRESS DEPT. EL-9 


wapd 5305 
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BIDDLE INSTRUMENTS ARE THEIR OWN BEST “SALESMEN” 


... because by their reliability and usefulness they have 
become integral parts of electrical operations everywhere. 
For example, nearly every electrical man knows or has 
used a Megger® Electrical Resistance Tester. Megger 
Testers have earned this distinction through their inher- 
ent qualities of ruggedness, accuracy, and dependability. 

Other good “salesmen” in the Biddle family of fine 
instruments include Frahm® Frequency Meters and 


Tachometers, Jagabi® Speed Measuring Instruments. 

The James G. Biddle Company has been most progres- 
sive in the development and manufacture of new instru- 
ments. This fast growing line includes the Biddle TTR 
Transformer Turn Ratio Tester, Biddle Impulse Cable 
Fault Locators, Biddle Corona Testing Equipment, Biddle 
Dielectric Test Set, and the Biddle Motor and Phase 
Rotation Tester . . . other developments on the way. 





NEW “SALESMEN” IN PRINT MAILED FOR YOUR CONVENIENCE 


Biddle bulletins are the next best thing to seeing and trying the instruments they describe. All of 
these are new releases, fully descriptive including illustrations, performance graphs and prices. 
Check the coupon below for your free copies. No other salesman will call unless you so request. 


New 
MEGGER®# 
INSULATION 
TESTERS 
5.000 and 
10.000 VOLTS 


in 


Complete presentation of Megger® line 
of Insulation Resistance Testers. Featur- 
ing new high range motor-driven and 
rectifier-operated testers. One model with 
a range up to 100,000 megohms at 5,000 
volts. Another model with a range up to 
200,000 megohms at 10,000 volts. 


New 


BIDDLE 
CORONA 
TESTING 
een EQUIPMENT 

Describes three models for non-destruc- 
tive evaluation of electrical insulation 
for testing transformers, cables, capaci- 
tors and other electrical components for 
ionization starting voltage at 60 cycles. 


JAMES G. 


INSTRUMENTS 
: 9 
SPEED MEASURING 
INSTRUMENTS 
e 


LABORATORY & SCIENTIFIC 


EQUIPMENT 


BIDDLE CO. 


ELECTRICAL TESTING 


New 


INSTRUCTION 
MANUAL for 
MEGGER® 
INSULATION 
TESTERS 


Nearly 80,000 of the previous copies have 
been distributed to electrical men and 
educators throughout the U.S. Now ex- 
> ei to 100 pages, the new Instruction 
Manual 21-J devotes 14 chapters to a 
complete education for the practical man 
who is responsible for electrical equipment. 


New 


BIDDLE 
\ IMPULSE CABLE 
FAULT 
LOCATING 
EQUIPMENT 


Describes three models of cable fault 
locating transmitters now available. Also 
describes detector and accessory 
equipment. 


22 New 
BIDDLE 
—— DIELECTRIC 

ail TEST SET 
Describes Model 1-40 KV for measuring 
d-c current at voltages up to 40 KV 
when applied to the insulation of such 
equipment as generators, transformers, 
bushings and cable. 


New 
BIDDLE 
MOTOR 
and PHASE 
ROTATION 
TESTER 


Describes instrument for determining 
direction of rotation of electric motors 
before they are connected to the line. 
Also, to determine phase rotation or 
sequence of energized power circuits. 





sent 
Please 
the err 


q' vt 


PLEASE PRINT 


NAME 


21-20 21-J 


65 


22 


66 80 





TITLE 





COMPANY. 





ADDRESS 





1316 ARCH STREET, PHILADELPHIA 7 CITY. 
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STRUTHERS 





5,348 RELAY TypEs 





New! Low Cost 
15-AMPERE RELAY 


... This new 215-Frame Struthers-Dunn relay is spe- 
cifically designed for today’s “‘cost-conscious” engineering . . . 
and it’s backed by full S-D quality and dependability. 

Write for S-D Relay Data Bulletin 2215. 


SPECIFICATIONS 
RATINGS: cous: 


15 amperes at 115 volts AC or low- AC to 230 volts; DC to 115 volts 
voltage DC. ‘ : 


SENSITIVITY: Normal AC, 3 va.; min- 


imum AC, 0.5 va.; normal DC, 2 watts; 


CONTACTS: 
Single- and double-pole; single- and 
double-throw. minimum DC, 0.1 watts. 


GET THIS QUICK GUIDE... to the most 
popular of the S-D 5,348 relay types 


STRUTHERS-DUNN, Inc., 
Pitman, N. J. 


Without obligation send the 20-page ‘‘Quick Guide" to 
S-D relays and timers. 


Nome 
Position 
Company... 
Address 
SALES ENGINEERING OFFICES IN: ATLANTA ¢ BALTIMORE © BOSTON © BUFFALO © CHARLOTTE © CHICAGO 


CINCINNATI e CLEVELAND e DALLAS ¢ DETROIT ¢ KANSAS CITY © LOS ANGELES © MINNEAPOLIS © MONTREAL 
NEW ORLEANS © NEW YORK ¢ PITTSBURGH © ST. LOUIS ¢ SAN FRANCISCO @ SEATTLE © SYRACUSE e TORONTO 





What's going on here? 


Nothing!...if you don’t 
have your brand new 


COMPLETELY INSULATED 
Moller ALLIGATOR CLIPS! 


#63 and #63-C insulated 
Alligator Clip = 


ASK FACTORY FOR FREE SAMPLE OF #63 CLIP 
A skin tight, flexing 2-piece Vinyl insulator cov- 
ers this clip completely—right down to the nose. 
Try the free sample yourself! The absolute utility 
of these slim, pletely insulated clips allows 
their use in tight spots, where the quick con- 
venience of a clip connection has been impos- 
sible in the past. Manufactured as a unit only, 
with factory-applied insulators. 


Wliucker_ Chechic€ 


1557G East 3ist Street + Cleveland 14, Ohio 





, Teens mewoser atiiainten 








Review of 


Electronic Digital 
Computers 


Papers and discussions presented aft the 
Joint AIEE-IRE Computer Conference, 
Philadelphia, Pa., December, 1951 

Descriptions of ten large-scale 
electronic computers of varying de- 
sign and performance are contained 
in this publication, giving a cross 
section to date of both parallel and 
serial types of electronic computers 
using storage devices including 
mercury delay lines, magnetic 
drums, and cathode-ray tubes. Other 
papers contain detailed operating 
and component experience on cer- 
tain of these calculators, and a sum- 
mary of the present state of computer 
development and some of the future 
possibilities of the transistor in com- 
puter design. 

This 114-page special publication 
(S-44) is available for the price of 
$3.50 (no discounts allowed). Write 
for copies to: 

AIEE ORDER DEPARTMENT 
33 West 39th Street 
New York 18, N. Y. 
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A ot: 
CLIFTY CREEK STATION 


Indiana-Kentucky Electric Corp. 
Ohio Valley Electric Corp. 


SMe 


Bet oa siete = a i 
Clifty Creek plant as it will look when completed. This plant, located near Madison, Ind., will be the largest ever built by private enter- 
prise when it is completed in 1956. It will have total generating capability of 1,200,000 kilowatts in its six 200,000-kw units. Ground 
was broken in December 1952, structural steel erection was started February 1954 and power production is scheduled to begin early next 
year, when unit 1 is completed. Indiana-Kentucky Electric Corp., a subsidiary of Ohio Valley Electric Corp., is constructing the plant. It 
is one of two being built to supply the tremendous power requirements of the AEC's new Portsmouth Area Project in Pike County, Ohio. 


| Type TTR-49 SWITCHES 


for Clifty Creek Station 
330 Kv. 


Here is a three pole assembly— 
showing eight high stack for 
380 Kv nominal voltage, 1470 
impulse. Corona free at 275 Kv 
to ground, with less than 500 
microvolts radio infivence. Easily 
operated with 30 pounds effort 
on 12 inch geared handle. 
Impact-free blade control in 
opening and closing. 


R&IE booklet “Growth of an 
Idea”’ offers interesting informa- 
tion about this division of 1-T-E ® 


Circuit Breaker Co. and its ' . ao R & i E SWITCHING EQUIPMENT - i 
products. a DIVISION OF [-T-E CIRCUIT BREAKER CO., : s 
GREENSBURG, PA. 


a a =F , U7. 7 


Highest U.S. Voltage to date for Power Transmission 








I-T-E 
METAL-CLAD 
SWITCHGEAR 


Your metal-clad switchgear is a vital 
purchase. That’s why you should take 
advantage of the many advanced engi- 
neering features of I-T-E quality equip- 
ment. They add up to a sound investment 
which pays extra dividends for years and 
years in maximum electrical protection, 
control, and service continuity. 


I-T-E air circuit breakers are the heart of 
your switchgear. With an I-T-E HV 
breaker you get positive arc interruption 
—the ultimate in air breaker perform- 
ance. In just one instant of its lifetime, 
this rugged device can repay its cost 
many times over. In addition to superior 


breakers, the modern I-T-E switchboard 
incorporates the highest quality com- 
ponents and accessories. 


I-T-E metal-clad switchgear is completely 
factory-assembled and -tested before it 
arrives at the installation site. Tight con- 
struction schedules are met by dimen- 
sionally accurate assemblies which need 
only be brought to their location and 
connected according to plan. 


I-T-E extra-service benefits include appli- 
cation engineering aid in (1) selection 
and application of equipment, (2) prep- 
aration of specifications, and (3) coordi- 
nation of all job requirements. 


RATINGS 
2400, 4160, 7200, 13,800 volts a-c 
50,000 through 500,000 KVA interrupting 
600 through 2000 amperes continuous 


For details, contact the I-T-E field office nearest you. Look in your classified 
directory under “Electric Equipment,” or write for Bulletin 7004B. 


ALITY SWITCHGEAR 


I-T-E CIRCUIT BREAKER COMPANY 


19th AND HAMILTON STS., PHILADELPHIA 30, PA. 


METAL-CLAD SWITCHGEAR 








-Protection 


engineered for «Safety 


a Accessibility 





CHECK THIS ADVANCED I-T-E ENGINEERING: 


o Positive arc interruption is provided by carefully 
designed arc chutes, contacts, and blowout irons. 


Sturdy main and arcing contacts are designed to mini- 
mize wear and deterioration due to arcing. 


€ Simplified testing is achieved by centralizing electrical 
test button, manual trip button, breaker positioning device, 
and emergency breaker closing handle. 


Easy inspection and maintenance is afforded by readily 
accessible secondary control relays, rectifiers, auxiliary 
switches, and separable contacts. 


5 ] Truck-type horizontal drawout is facilitated by preci- 


sion-made guide wheels, bar, and self-aligning contacts. 


TO TEST BREAKER quickly and 
safely operator works through 
small auxiliary door—from 
outside compartment. Other 
safety features include com- 
plete interlocking of breaker 
operation, segregation of cir- 
cuit wiring, proper venting of 
arc gases, and utilization of 
correct insulation materials. 





ACCESSIBLE COMPARTMENT DESIGN 
features wide-opening doors. 
Withdrawal of breaker closes 
grounded, steel shutters to 
protect personnel. Metal parti- 
tionscompletelysegregatecom- 
partments. Instruments and 
relays are fully isolated from 
breakers, safe from jar and 
vibration — protecting against 
damage and false operation. 
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Blades Stay Sharp. Special precautions are taken with Amerstrip Razor 
Blade Steel to see that it is clean and free of impurities, to see that it 
won’t chip or nick when honed. This special alloy steel takes a good 
sharp edge that stays sharp, shave after shave. 


Straight and Flat is the Rule. 


Camber and flatness are closely 
controlled in Amerstrip Rule 
Steel to insure accuracy. 
Thissteelis available tempered 
or untempered, cut or coiled, 
in a wide range of sizes. 


Amerstrip is a Staple. . or 


strip Staple Wire is hard rolled 
for good penetration, and it 
folds without cracking. Clean 
and bright, it is galvanized to 
resist corrosion. A wide range 
of sizes to fit many uses. 


® 


Hand or Band Saws. Amerstrip Saw Steel 


is hard, strong, durable, and flexible—just 
what you need in saws. The steel is free of 
defects, ready for toothing and cutting to 
length. Available for wood or steel saws. 


Toe Saver. Amerstrip Toe Cap Steel is used 
extensively to reinforce the toes of safety 
shoes. It is high carbon steel, furnished in 
coils with a #3 edge, ready for stamping. 
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high quality 
these specialty products 


De-Jolting Mechanism. In automobile shock absorbers, 
discs of Amerstrip help to regulate the flow of oil to cushion 
bumps and jolts. Close attention is paid to temper and 


flatness to lengthen fatigue life. 


For Stopping Stuck Shades. righ car- 
bon Amerstrip Curtain Spring Wire 
assures good strong winding action on 
window shades, portable projection 
screens, schoolroom maps, and similar 
products. In coils, in all standard sizes. 


is extremely 


£ 


For Measuring Thousandths. Amerstrip Feeler Gauge Steel 
at, uniform, and rolled to close tolerances. 
It is available with a #1 edge, bright tempered, in thick- 


nesses from .0015” to.025’. 


High Honking Power. Only a fiat, scale- 
less, tempered high carbon strip can 
withstand the high stresses and fatigue 
encountered in automobile horn dia- 
phragms. Amerstrip Diaphragm Steel 
is made especially for this tough job. 


Bumbershoots. Amerstrip Umbrella 
Wire is used in ribs and bows of um- 
brellas. It is straight, formable, and 
smooth. Special sizes of this high carbon 
annealed wire are stocked. Every phase 
of manufacture is controlled closely. 


FOR MORE INFORMATION— Write your nearest American Steel & Wire sales office. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATIO 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UN i 
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(Continued from page 42A) 


tion Manufacturers Corporation. Repair 
shops and maintenance departments will 
find this catalogue a complete source for 
the electrical insulations they need. 
Copies are available without charge by 
writing Publications Department, Insula- 
tion Manufacturers Corporation, 565 West 
Washington Boulevard, Chicago 6, Ill. 


Swiss Precision Fabrication. A 12-page 
illustrated catalogue showing Swiss auto- 
matic screw machine products made in a 
range from 0.5- to 25-mm diameter has 
been announced as available. For copies 
write to American Laubscher Corporation, 
333 West 52d Street, New York 19, N. Y. 


Environmental Testing for Proof of 
Design. Environmental testing is the 
subject of a folder made available by writ- 
ing to New York Testing Laboratories, 47 
West Street, New York, N. Y. Tests such 
as vibrations, shock, humidity, high 
altitude and explosion, salt spray, and sand 
and dust are described in this folder. 
Some of the environmental equipment 
used in making these tests are illustrated 
and described, 


Magnetic Tape Recording. Bulletin 
Number D2-7, published by Amperex 
Corporation, explains the versatility of 
magnetic recording and attempts a 
thorough exposition of its properties and 
applications. Illustrated and containing 
information for a recording system that 
ean feed information to instruments that 
scan, to instruments that write, to machines 
that translate, or to machines that act are 
included in this new booklet. For copies 
write to Charles H. Wirth, Instrumentation 
Sales, 405 Lexington Avenue, New York 
Tyas ¥ 


Germanium Diode Bulletin. A new 4- 
page Bulletin GD-7A, listing ratings and 
specifications on International Rectifier 
Corporation germanium diodes, is now 
available on request from the manu- 
facturer. Included in this bulletin is a 
complete replacement guide of Inter- 
national germanium diodes for replacing 
Radio - Electronics - Television Manu- 
facturers Association type of diodes, and 
ratings and characteristics for new “Red 
Dot” germanium diodes for 100 C applica- 
tions. Write International Rectifier Cor- 
poration, 1521 East Grand Avenue, El 
Segundo, Calif. for Bulletin GD-7A. 


Signal Generators. A new vhf signal 
generator offering residual frequency mod- 
ulation less than 1 kc, drift less than 0.005 
per cent, sensitivity measurements to 0.1 
microvolt, and a new high in stability is now 
being offered by the Hewlett-Packard 
Company. The new instrument, medel 
608D vhf signal generator, covers the 
frequency range 10 to 420 mc. A directly 
set and read output of 0.1 microvolt to 
0.5 volt is available through this range. 
Complete details are available from 
Department P, Hewlett-Packard Com- 
pany, 395 Page Mill Road, Palo Alto, 
Calif. 
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DOW CORNING 


SILICONES 


Class H lasts more than 12 times as long as Class A 


in drip-proof 


Motors need more than a drip-proof housing when relative 
humidity reaches 100%. This was effectively demon- 
strated to engineers at Hood Rubber Company of Water- 
town, Mass. over eighteen months ago after they had 
installed two 15 hp Class A drip-proof motors below 
ground level. Because of conditions in the room, the 
motors were constantly subjected to condensation and 
dripping water. In continuous operation 5 days a week 
but shut down on week ends, the Class A motors were 
knocked out of service by moisture condensation in less 
than a month. 


Rewound with Class B insulation, the motors still lasted 
only 3 months. Then Hood tried Class H insulation made 
with Dow Corning silicones. Rewinding with Class H 
materials cost about twice as much as a Class A rewind 


You can also reduce to a 
minimum motor outages 
due to bearing failure 
by using Dow Corning 
44 Grease 


In open and single 
shielded bearings 
designed for high temper- 
ature operation, Dow 
Corning 44 has 8 to 10 
times the life expectancy 
of conventional greases. 
It gives life-time lubrication 
in permanently sealed 
bearings. 


DOW CORNING 
a CORPORATION 


pump motors. 


job, but the motors are still working after more than 12 
months of service. That's already 12 times the life of 
Class A and 4 times the life of Class B insulation under 
the same operating conditions. With an 83% reduction in 
maintenance costs established by that experience, Hood 
engineers plan to have all motors that fail because of heat 
and excessive moisture rewound with Class H insulation. 
No wonder there is such a rapidly growing industrial de- 
mand for Class H insulation. And savings in maintenance 
are usually only a small fraction of the total cost of down 
time. For electric machines with as much as 50% more 
overload capacity or 10 times their present life expect- 
ancy, specify Class H insulation made with Dow Corning 
silicones. 


Dow Corning Corporation, Dept. H-21, Midland, Michigan 
Please send me 

© More performance data on Class H 

} List of Class H rewind shops 

©) List of Class H Motor and 0 Class H Transformer Manufacturers 
| “Tall Tales and Fabulous Facts” about silicone products 


Name_ ee 





Company 
Addr 
City. seabed 











Zone___State__ 


ATLANTA © CHICAGO © CLEVELAND © DALLAS ¢ DETROIT © LOS ANGELES ¢ NEW YORK © WASHINGTON, D.C. — 
L Caneda: Dow Corning Silicones itd., Toronto England: Midland Silicones ltd., London ° France: St. Gobain, Paris (st.vER SPRING, MD.) q 


yea es 
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Thermal Evaluation of 


Insulating Materials 
Type RS-10 
(June 1954) 


5-Watt 
Type RS-5 


Also Available — RH Types—25, 50 and 250 Watts 


niature POWER Resistors 


Carefully crafted for matchless Dalohm RS type miniature 
performance, Dalohm minia- power resistors are com- 


ture power resistors are made pletely welded from terminal | : 
to survive the most severe to terminal; silicone sealed, | At the 1954 Winter General 
environmental, shock, and offering maximum resistance Meeting the Subcommittee 
vibration conditions. Small- to abrasion, and high di- | on Dielectrics and its Work- 
est in size, they also repre-_ electric strength. They are Bo: 
sent the answer to the 100% impervious to mois- } ing Group sponsored three 


space problem. ture and salt spray. | sessions of papers covering 
Temperature coefficient 0.00002 /deg. C | various phases of the problem 
on type | 
—— 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3% | rials. Since these papers re- 
and 5 | : 
Manufactured in accordance to applicable | varw much of the recently 
JAN and MIL specifications. | developed information on this 
| subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
rials become available, more 
and more data on thermal 


tional revision of AIEE Stand- 


fi, - ‘i s ard Number 1 on a sound 

et ; basis. 
CONNECTORS io | The 72-page printed pub- 
lication contains 16 papers 


and discussions, presented at 


the 1954 AIEE Winter Gen- 
eral Meeting. 





‘ stability of both the newer 

oe and the older materials 

A wre | should develop, and even- 
et } tually make possible the ra- 





6 


Publication S-61 is available 
at the price of $1.50 to mem- 
bers and nonmembers. Send 


> => 
6 SIZES PE = orders to: 
Fee 
600 MCM 





ae Order Department 


MANY SIZES AND TYPES 





Cane AMERICAN INSTITUTE OF 


ELECTRICAL ENGINEERS 


* wy 
Birt 33 West 39th Street 
A 


a ti — A WRITE FOR 80-PAGE CATALOG New York 18, N. Y. 


Tet) 5743 DN AVE., CINCINNATI 27, OHIO 
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J DIMENSIONAL LIGHTING. 
For CORRIDORS ... 


An Entirely NEW Concept! 





No. C-824 


Developed by 


HOLOPHANE Research 


More than just another unit — this new Holophane Luminaire intro- 
duces an altogether new approach to corridor lighting. It outmodes 
the old wasteful methods that spread glaring light over passageway 
floors. Its “three-dimensional” control sends useful light in all direc- 
tions—up to the ceiling and across to the walls, as well as down to 
the floor. Reflections from these surfaces result in balanced illumina- 
tion with high visibility. The redirection of light, avoiding the glare 
area, provides an atmosphere of complete comfort and safety for 
those in the corridor. With all its advantages in efficiency and low 
brightness, No. C-824 assures definite economies in installation and 


maintenance costs... 


Architects, engineers and contractors are invited fo write for 
complete data, without obligation. 


; 
Oe 





HOLOPHANE COMPANY, Inc. 


Diagram of Control Features Lighting Authorities Since 1898 » 342 MADISON AVENUE, NEW YORK 17, NY 
THE HOLOPHANE COMPANY, LTD . THE QUEENSWAY, TORONTO 14 ONTARIO 
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Westinghouse gives you the most 
complete lines of matched instruments 


The Westinghouse switchboard instrument lines are 
the most complete in the industry. This means you get 
complete coordinated styling or match-up that would 
otherwise be impossible. In addition, you get better 
readability under all lighting conditions. 

Westinghouse switchboard instruments are available 
for a-c and d-c current and voltage, single and 
polyphase watts and vars, frequency, power factor, 
synchronism, temperature, ground detection and 
synchrotie position indication. 

Every Westinghouse switchboard instrument is 
built to the exacting performance and dimension 


specifications of the American Standards Association: 
Rigid quality-control procedures assure a dependable 
product. For these reasons, they are standard equip- 
ment on all types of switchboards for power stations, 
on ships, in radio and television stations, and in lab- 
oratories and industrial applications. 

For all your switchboard instrument requirements, 
refer to Westinghouse catalog section 43-200. Many 
ratings can be shipped immediately from stock. Ask 
your nearest representative or write to Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-40464 





TYPE K-24 


Westinghouse K-24 full-view instruments are easy to read 
—even from distances greater than 20 feet or from angles 
up to65 degrees. Shadows and glare are reduced to a min- 
imum, even under the most adverse lighting conditions. 





Make your choice ... circular or conventional scale types. Westinghouse 


gives you both for every switchboard instrument application 


TYPE 25 


Westinghouse Type 25 switchboard instruments have 
conventional scales. Like K-24’s, they feature non-aging 
springs, pre-aged permanent magnets, low-friction 
pivots and a permanently white, indestructible dial. 








you can BE SURE...1¢ 115 


Westinghouse © 








be 


climbed 


Since telephony began, there has been just 
one way to install telephone wires on poles: 
have a trained man climb up and fasten 
them there. Now Bell Laboratories engi- 
neers have developed a special pole line for 
rural areas. The entire line can be erected 
without climbing a pole. 


The whole job is done from the ground. 
Light-weight poles are quickly and easily 


Bell Telephone Laboratories 





Fastening wires with new tool. 


erected. Newly created tools enable men 
to fasten wires to crossarms 10 to 25 feet 
over their heads. 


This inexpensive line promises more serv- 
From 
original design to testing, it exemplifies a 


ice in sparsely populated places. 


Bell Telephone Laboratories team operation 
in widening telephone service and keeping 
costs down. 


se a. 
6 » 
() 

Qa 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


60A 


Key to the new “climbless” 
pole is this insulator. Ground 
crews use long-handled tools 
to place the wire in position 
and then lock it fast. 
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Uptegraff Announces 
a complete series of 


LOAD CENTER 
TRANSFORMERS 


(150-2500 KVA) 





Uptegraff announces a new series of Liquid Filled Load 
Center Transformers, made in eighteen ratings, from 150 
to 2500 KVA., 3-phase. Designs are based upon extensive 
experience with this type of transformer, and represent 
modern engineering and manufacturing practice. 

To simplify the selection and arrangement of auxiliary 
equipment, we have prepared a unique brochure, some 
pages of which are shown here. With this brochure, you 
can readily determine overall dimensions, total weights 
and other information for any combination of the Basic 
Transformer Unit with various types of switches and acces- 
sories. A check system permits the easy and accurate locat- 
ing of desired data pertaining to various arrangements of 
properly rated equipment for any selected basic unit. We 
will be glad to send you a copy, free. 


for a free copy of this 20-page data book, giving 


d important and useful information on Uptegraff 
én Load Center Transformers. Fill out and mail the 
coupon below. 


R. E. Uptegraff Manufacturing Company 
Scottdale, Pennsylvania 


Please send a copy of your LOAD CENTER TRANSFORMER 
brochure, Catalog 132, to: 


R. E. Uptegraff Manufacturing Co. 1 son. pilin 


Company 


Scottdale, Pennsylvania Adieees 
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ANNOUNCES 


the organization of an 


INSTRUMENT 
DIVISION 


for the manufacture and distribution 
of precision-built 


MEASURING AND 
TESTING INSTRUMENTS Frequency Decade by Rohde 


- and Schwarz, 30 cps to 600 
for science and industry me—aceuracy + 1 x 10-7, 


Unique in design and construction and engineered 
to provide the utmost in accuracy and dependable 
performance, this equipment brings to American 
research and industry the products of domestic 
and foreign manufacturing divisions of the 
world-wide IT&T system—as well as those of out- 
standing independent instrument makers abroad. 


SEE FEDERAL’S EXHIBITS AT THE 





Federal Telephone and Radio Company | 
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Aluminum helps make 
all-new fractional-hp motor 








Smaller... Lighter...More Versatile 


General Electric gave industry a 
brand new concept in motors with 
its all-new ‘Form G” fhp motor. 
These completely new . .. completely 
different motors give full NEMA 
performance at up to 50% less weight 
. - 40% less bulk, rating for rating! 
Among the new features of this 
smaller, lighter, more versatile mo- 
tor is an incre use of aluminum. 
The newly designed aluminum rotor 
is practically indestructible and is 
cast integral with the rotor fan 
blades—making for cooler running. 


The aluminum end shields help pro- 
vide neater appearance and better 
conductivity of heat away from the 
motor bearings, helping to give 
longer bearing life. 

Perhaps you, too, can find better 
uses for aluminum for weight saving, 
neater appearance, heat conductivi- 
ty, and as an electrical conductor. 
All in all, from both a manufactur- 
ing and the end user’s standpoint, 
aluminum is the ideal metal to use 
in a great variety of electrical appli- 
cations and products. 


Call on Reynolds Engineering Service 


ee: 


sna 


See “Mister Peepers”, starring Wally Cox, Sunday nights on NBC-TV 


ALUMIN 


ALUMINUM 


REYNOLDS 


for Help on Your Problems 


Reynolds engineers will conduct meetings with your men and 
provide them with the latest information on electrical 
applications of aluminum. Also write for a complete index 

of design and fabrication literature. Reynolds Metals Company, 
2541 South Third Street, Louisville 1, Kentucky. 


HAS 


| 
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RADIO INTERFERENCE 
and FIELD INTENSITY « 


measuring equipment 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-B Santa Monica Blvd., Hollywood 38, California ¢ Hollywood 4-9294 
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25-year-old 
Manson tape 
exceeds ASTM specs 


A railroad electrical engineer ques- 
tioned us the other day in reference 
to the lasting quality of our Okonite 
and Manson Tapes. This recalled a 
letter we received a few years back 


from a man who had bought a roll 
of Manson tape 25 years before. 
His letter said: 

“There is not much left on this 
roll of Manson tape, but I have 
been pulling a little off this roll for 
25 years...I have the original tin 
box and always keep the tape in it 
and the little bit that is left is still 
good.” And he enclosed what was 
left of the tape. 

We couldn’t make all the ASTM 
tests because of the small amount 
left. But we made a tensile strength 
test and found that the sample 
tested about 25% above the ASTM 
minimum. It also withstood the 
ASTM dielectric strength test of 
1000 volts without breakdown. 

There are lots of case histories 
like this in our files. Remember, 
when you specify tape, you really 
want protection for the weakest 
part of the cable. Your best security 
is in the best tape. 

Economy in tape is a long-range 
proposition. Okonite and Manson 
tapes will keep the splice tight and 
waterproof longer than ordinary 
tapes and consequently will help 
cut down high maintenance costs. 
It’s “spliced for life’”” when you use 
Okonite premium quality tapes. 

Why not send for a set of in- 
struction sheets, EG-5678; you'll 
find them helpful. 


Made by 
THE OKONITE COMPANY 


ON, 
> 
PASSAIC 9° ” NEW JERSEY 


NCE 1878 


SPECIALISTS IN ELECTRICAL 


AVAILABLE 
THROUGH 
AUTHORIZED 
DISTRIBUTORS ONLY 
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Equip Your Own Products 
with S YV7ROMV 


SELENIUM RECTIFIERS 


... insure top performance 
wherever low-cost a-c to d-c 
conversion is required ... 





d-c Motors 
Elevator Controls 


“Metallic—Dry Cell’ 


For almost every product re- 

quiring a-c to d-c current con- 

version. Compact—high capac- 

ity—no warm-up period re- 

quired—withstand continuous, 

heavy duty service. Produced 

by vacuum process that permits 

= greater power capacities. 

sen tations 

In sizes from tiny 1 inch square 

cells up to forced cooled 30,000 


watt stacks. 




















Write today for complete 
catalogue date—Free 


Railway Signal 
and Proeen 


SYNTRON COMPANY 


440 Lexington Avenue Homer City, Penna. 
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AN INSULATOR THAT 
provipes A GRIP! 
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Made to customers specifications, this insulator has a sand lining fused 
to the inside to provide a strong, non-separating grip when it is cemented 
to a component part. The outside is finished in brown glaze. 


Universal Porcelain Insulators are made to close dimensional tolerances, 
have uniform body density. They are high in physical and dielectric 
strength . . . withstand hot electrical arcing, thermal shock, vibration. 
They resist chemicals, moisture, fumes, heat and cold. And these charac- 
teristics remain unchanged during the life of the electrical unit in which 
they are used. Gain the advantage of Universal Porcelain on your next 
job! Our engineers are at your service. 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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They're made of 
Solid NYLON— 
light weight — 
strong—tough— 
easy to apply— 
no sharp edges— 
may be used from 
—60 to 250° F. 
—write for free 
samples and full 
information. 





| WECKESSER CO. 
| 5264 N. Avondale Av. 
Chicago 30, Ill. 














Review of Input and Output Equipment 
Used in Computing Systems 


Papers and discussions presented a 4x Joint AIEE-IRE-ACM 
Computer Conference, New York, N. ¥., December 10-12, 1952 


The papers presented in this Sica printed publication 
represents a fairly complete documentation of the input- 
output art as it exists at present. This conference stressed 
those devices which have been brought to the point of 
working equipment by the various computing groups in 
an attempt to acquaint a large body of engineers wi the 
present status of the art. Priced at $4.00, publication S-53 
is available from: 


+ 





AIEE ORDER DEPARTMENT 
33 West 39th Street, New York 18, N. Y. 
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BRANCHES: ATLANTA, 934 AVON AVE, « 


FOR INCREASED LOAD REQUIREMENTS...PAPER INSULATED 
_ CABLE WITH TELLURIUM ALLOY LEAD SHEATH 


ae 


Tellurium Alloy 
Lead Sheath 





Metallized paper tape 


we 


intercalated paper and bronze 
tape belting 


Wood pulp paper, 
oil impregnated 


Perforated copper tapes over 
each conductor insulation 


Saturated paper fillers 
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Some of the specially-developed testing equipment with which Roebling maintains quality control 


of the production of Tellurium Alloy Lead Sheath. # 


1 Temperature control ovens for creep test of 


strips cut from tellurium alloy lead cable sheathing..#2 Temperature control oven for bending 


fatigue test of full cable section. 


YOU’LL REALLY solve power cable headaches with 
Roebling Paper Insulated Cable with the new Tellurium 
Alloy Lead Sheath*, a Roebling exclusive. Here are 


some of its outstanding advantages: 


1—Tellurium Alloy Lead Sheathed Cable has a lower 
long-time creep rate; 

2—Extra high fatigue resistance; 

3—High bursting strength; 

4—Exceptional stability under heat application as in 
duct splicing and wiping; 


BOSTON, S$! SLEEPER ST. & S&S PITTSBURGH ST. + CHICAGO, $525 W. ROOSEVELT RO. 
FREDONIA AVE. + CLEVELAND, 13225 LAKEWOOD MGTS. BLVD. + OENVER, 4801 JACKSON ST. « OCETROIT, 91S FISHER BLOG. + HOUSTON, 6216 NAVIGATION 


BLvd.+ LOS ANGELES, $340 £. HARGOR ST. + NEW YORK, 19 RECTOR ST.+ COESSA, TEXAS, 1920 E. 2ND ST. + PHILADELPHIA, 230 VINE ST. 
ROOM 239, HENRY W. OLIVER BLOG. + 


5—Abolishes need for frequent stop joints or reinforced 
lead sheath; 

6—Doesn’t require generous expansion bends or large 
manholes; 

7—Heat application in splicing leaves its desirable prop- 
erties unimpaired. 
WRITE US FOR FULL DATA. John A. Roebling’s 

Sons Corporation, Dept. 707, Trenton 2, N. J. 


@ ROEBLING 


SUBSIDIARY OF THE COLORAD® FUEL AND IRON CORPORATION 


FRANCISCO, 1740 17TH ST. + SEATTLE, 900 IST AVE. S.+ TULSA, 321 N. CHEYENNE ST. + EXPORT SALES OFFICE, TRENTON 2, N. J. 
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* CINCINNATI, 3253 


* PITTSSURGH, 
ROCHESTER, 1 FLINT ST. + ST. LOUIS, 3001 DELMAR BLVD. + SALT LAKE CITY, 526 W. GTH SOUTH STREET + SAN 


67A 


ARE YOU READY FOR 


C 
(MMi vidple til 


Core Performance ? 


Ree 


TAPE WOUND CORES 


Are you ready for a revolutionary concept to meet your specifications, and sold at 
in the electrical and electronic industry— standard prices; these Cores mean truly 
the Magnetics, Inc. “Performance-Guar- economical production of high permea- 
antee” on Tape Wound Cores. Guaranteed bility magnetic devices in your plant. 


en, prnetittiagl at nN ae Te ees etney 


TABLE A A wealth of new and unusual material on Tape Wound Cores 
BASIC PHYSICAL CONSTANTS OF 


COMMON MAGNETIC MATERIALS 1 is available m you in Catalog TWC-100, “Performance-Guaran- 

- tivity Curie Grams teed Tape Wound Cores.” Tables A and B of the catalog, repro- 

Grain A. % ‘Microhm- — “4 1 duced on this page, present a striking illustration of material 

Trade % % ones structure Gausses Om — not to be found compiled together elsewhere. 
57 420, 8.72 1 


Name NI 
Ett dom” 8,700 83 ata . Se . . ee . cate 
Hy Mu 80 79 17 4Mo Rene e000 . A Data and descriptive details on high permeability materials 


a8 Alloy 7 . oriented poe 700 7.65 1 factory core matching . . . free engineering design services . . . 
peso 97 3Si onented = pages of characteristic graphs and tables . . . are yours for the 
asking. Simply write on your company letterhead. 


ES 
eg wo NAMES OF SIMILAR MATERIALS 


| 
80 48 Alloy Orthonol Magnes! : 
—— mco Oriented T 
Carpenter 49 Orthonik -~ coe 

pA ab Allegheny 4750 Permeron y 


Mo-Permalloy k Deltamax Orthosi! ee 
Mu Metal* Hypern! Hypernik V Silectron jf {1 | Cc. 
Typical of the unusual scope of the material contained Bam 


in Catalog TWC-100 are Tables A and B, reproduced from 
Page 4 of “Performance-Guaranteed Tape Wound Cores.” DEPT. EN-7, BUTLER, PENNSYLVANIA 
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TO YOUR 


MOTOR CONTROL 
\ ° W 


ARROW-HART ‘© 


INDUSTRIAL-USE Enclownes 


(NEMA TYPE Xil) 


Developing this new line of NEMA XII Enclosures, Arrow-Hart 
worked in close cooperation with leading Industrial Engineers 
throughout the country. Their recommendations have helped us 
make these the finest enclosures ever offered for use in those 
industries where it is desired to exclude such materials as dust, lint, 
fibres and filings, or oil and coolant seepage. Teamed with Arrow- 
Hart Type “RA” Magnetic Motor Starters, they assure the superior 
electrical performance that will help all machines realize their full 
productive efficiency. 


Features... 


® BALLOON TYPE IMPRESSION GASKET .. 
tively seals out oil. 
® RUGGED CONSTRUCTION ... of heavy, seamless drawn steel. Hinged 
cover is more convenient, can’t be dropped, provides superior 
alignment with even pressure all around for a complete seal. 
AUTOMATIC LATCHES .. . hold cover securely even if locking screws 
are accidentally left loose. 
NO KNOCKOUTS . with no possibility of accidental removal or 
ing of d knockouts. . .and, thereby, no possibility of 
admitting breakdown materials. Plenty of room in enclosure 
mokes it easy to drill for top or bottom entrance. 
REMOVABLE MOUNTING PLATE .. . mdkes it easy to remove starter 
from enclosure by merely loosening 2 non-removable screws. 


Available ... in Nema xu 


@ ACROSS-THE-LINE SIZES 0, 1, 2 and 3 
@ REVERSING AND TWO-SPEED SIZES 0, 1 and 2 
©@ COMBINATION STARTERS .. . SIZES 0, 1 and 2 


. of heavy neoprene effec- 





SEND FOR COMPLETE INFORMATION . 





ARROW-HART 


INDUSTRIAL CONTROL DIVISION 
103 HAWTHORN ois HARTFORD 6, Come U.S.A. 


Offices, sales s ond h 
Boston, Buficlon Chicago, Pacmag "Clevela 

Dallas, Detroit, H os Angeles, 
Milwaukee, Minneapolis, New York, * Pilodobehie’ 
Pittsburgh, St. Lovis, San Francisco. In Canada: 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 
Toronto. In England: Arrow Electric Switches, Ltd., 

1890 Ealing, London W5. 


0 st,., MOTOR CONTROLS e 
ENCLOSED SWITCHES « 





in: Atlanta, 





WIRING DEVICES 
APPLIANCE SWITCHES 
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with ExcLusiVE ARROW-HART 
“RIGHT ANGLE” DESIGN -STARTERS 


Arrow-Hart Type “RA” Starters feature a completely 
new, radically different operating mechanism. Working 
through a belicrank lever linkage, the much smaller 
magnet gains added leverage and easily outperforms 
old-fashioned, direct-acting types. Here are some of 
the impertant benefits made possible by this first real 
advance in motor control design in over 25 years... 





GREATLY REDUCED SIZE AND WEIGHT 
IMPROVED PERFORMANCE AND DEPENDABILITY 
STRAIGHT-THRU FRONT WIRING 


ALL CONTACTS EASILY ACCESSIBLE FROM THE 
FRONT 


POSITIVE UNDERVOLTAGE RELEASE 
SUPERIOR ARC SUPPRESSION 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN. 


Please send my free copy of Circular No. MC-T1-76. 


NAME 
POSITION 

COMPANY 
CO. ADDRESS 
city 














ZONE STATE 
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Automatic voltage stabilization 


for sensitive control components 


You can eliminate the variable of erratic line voltage on 
voltage-sensitive elements of automatic control equipment. 
Do it simply and economically with the Sola Constant Voltage 
Transformer. 


The Sola stabilizer is a static-magnetic regulator which 
differs from regulators depending solely upon saturation of 
core materials; or electronic types employing tubes. Their 
characteristics, listed below, make them ideal for controlling 
input voltage to voltage-sensitive electronic and electrical 
control components. 

1. Regulation within +1%, with primary voltage 

(transient or continuous) variations as great as 30%. 
Response time less than 114 cycles. 


No moving or wearing mechanical parts, nor vacuum 
tubes; requires no manual adjustments. 


Completely automatic, continuous regulation. 
Self-protecting against short-circuits on output. 


Current-limiting characteristic protects load equip- 
ment. 


7. Isolates the input and output circuits. 


Forty-three Sola stock -units are available in a wide 
variety of ratings, voltages and types. In addition, custom- 
designed units can be manufactured (in production quan- 
tities) to meet specific requirements. 


The experience of the world’s largest manufacturer of 
constant voltage transformers is available to you. We invite 
you to discuss your voltage stabilizing problems with a Sola 
Sales Engineer. 


WRITE FOR LITERATURE. Sola Constant Volt- 
age Transformers are completely described in 


SOLA ..co ne te 
PN TRANSFORMERS. 21225 joriesiecs pice” "°F 
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HARD-TO-HANDLE 
installations with 


U. S. GRIZZLY 


Pre-assembled 
Aerial Cables 


Check the following advantages of U.S. Grizzly® 
Pre-assembled aerial cables over ordinary open- 
wiring installations. 


1, Less tree trimming is required, and therefore is 
less objectionable to the community. Can usually be 
installed in a more direct route. 


2. Longer spans and fewer poles due to messenger’s 
great strength. 


3. Better appearance because of the elimination of 
cross-arms and less congestion at the poles. 


4, Better service continuity because of high strength 
supporting messenger. 


U.S. Grizzly pre-as- 
sembled aerial cable, 
15,000 volts. Type RR 
—3 conductor, Uskor- 
ona® ozone-resistant 
insulation — shielded 
— Neoprene jacket. 


5. Better voltage regulation because the conductors 
are bound closer together. 


6. Lower installation and maintenance costs. 
7. Permits shorter poles. 


8. Made by United States Rubber Company, spe- 
cialists in electrical insulation, the only electrical 
wire and cable producer to grow its own natural 
rubber, make its own synthetic rubber and manu- 
facture its own plastics. 


For more information, 
write to address below. 


FREE BOOKLET 

Write for your copy of free 
booklet giving full informa- 
tion about U.S. Electrical 
Wires and Cables for the 
Electric Utility Industry. 


UNITED STATES RUBBER COMPANY 


Electrical Wire and Cable Department «+ Rockefeller Center, New York 20, N. Y. 
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Chemical absorption towers of all- 
porcelain construction have been pro- 
duced by Lapp in smaller sizes for many 
years, and have won, in the chemical in- 
dustry, recognition for their long life, 
freedom from corrosion attack, and 
purity of output. 

Recently developed techniques 
(which, incidentally, are responsible for 
some spectacular electrical pieces, too) 
are permitting production of much larg- 
er pieces, of which the section pictured 
is a sample. 26” inside diameter (with a 
wall thickness of 144”), it is set up ina 
stack of four, which, with required dome 

and inlet sections, makes an all-porcelain tower 242 ft. high. 

Interesting as this is as a ceramic achievement, merely from a 
size standpoint, the most impressive feature of the assembly is that 
porcelain pieces are all finished to fit together for high-vacuum 
operation of the tower without gaskets! 

This is accomplished by grinding, lapping and polishing of all 
porcelain bearing surfaces to true optical precision, involving 
Newton’s Rings testing with an optical flat. 

It is obvious that only porcelain of highest quality is suitable 
for such precision work. No blebs, pore spaces or internal imper- 
tections can mar the surfaces. Optical polish requires a hard uni- 
form surface. 

Other interesting design features (for all of which Lapp as- 
sumes full responsibility) include the cemented-on ring flanges, and 
bolting-together arrangement, which permits heating up of the 
tower without damage to itself—and insulation jacketing, including 
steam-heating coils to maintain proper operating temperatures. 

We’re proud of this demonstration of the ability and facility of 
Lapp to design and build porcelain-and-metal assemblies to accom- 
plish specific objectives. But more important is the assurance to 
you, in the specification of Lapp insulators ... or Lapp components 
for electrical equipment . . . of operating security ... long life... 
low upkeep. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 
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installed ot 2-foot intervals along 
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The first professional tape 
recorder at a popular price. 
M30 costs under $300, yet 
meets the high standards 
that make Magnecorder 

the most widely used of 
all professional tape 
recorders. M33, slightly 
higher in price, includes 
built-in speaker. 


the accepted leaders 
in tape recording 


The finest production tape 
recorder built, surpassing any 
comparable recorder in 
every performance specifica- 
tion. M80 offers 15 ke 
response at 714 ips, a full line 
of accessories, and such valu- 
uable operating features as slot 
loading, automatic tape lift, 
and remote pushbutton control. 
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Your dealer is listed in the classified telephone directory 


mMagnecord, inc. 


1101S. KILBOURNE AVE. ® CHICAGO 24, ILL. © DEPT. EE-9 
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he 
largest 


circulation 


of any 
engineering 
periodical 
in the 


70 YEARS OF 
TECHNICAL 
PROGRESS 


ELECTRICAL 
ENGINEERING 


MORE THAN 
55,000 
CIRCULATION 


FIRST IN THE 
ELECTRICAL FIELD 


The editorial content is authoritative 
with complete details of important 
discoveries, developments, and the 
latest in engineering practice. 
ELECTRICAL ENGINEERING is directed 
to and holds the close attention of 
all progressive electrical engineers 
throughout all industry. ELECTRI- 
CAL ENGINEERING reaches and 
influences men at the top of their 
profession, top ranking executives, 
and electrical engineers in every 
branch of industry . . . men who 
specify what to buy and where to 
buy it. 


Advertisers and 
Agencies are invited 
to wire or write for 
complete information 





M80 








ELECTRICAL 
ENGINEERING 


SUITE 13, Lower Level 


500 FIFTH AVENUE 
NEW YORK 36, N. Y. 
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Plants Like These Prove That 


ALCOA” ALUMINUM RIGID CONDUIT 
Is the Lowest Cost Corrosion-Resistant Conduit 


Alcoa Aluminum Rigid Conduit, especially 
resistant to industrial atmospheres that often 
attack other metals, costs less than any other 
corrosion-resistant conduit. The excellent 
performance of aluminum conduit in corro- 
sive conditions means lower maintenance 
costs and less frequent replacement. 

In addition, Alcoa Aluminum Rigid 
Conduit is nonmagnetic, lowers voltage 
drop, eliminates overcrowding of terminal 
enclosures and simplifies the installation of 
electrical equipment having widely spaced 
terminals. 


For complete information write for 
Alcoa's new booklet, Alcoa Aluminum 
Electrical Rigid Conduit. 


Alcoa Aluminum Rigid Conduit reduces 
handling, fabricating and installation costs. 
It is only about one-third the weight of the 
same size in steel. A 10’ length of the 4” size 
weighs only 33 pounds and can easily be 
handled by one man. 

Alcoa Aluminum Rigid Conduit is readily 
available. Approved by Underwriters’ Labo- 
ratories, Inc., each piece bears their label. Call 
your local Alcoa sales office, listed under 
“Aluminum” in your classified directory. 
ALUMINUM CoMPANY OF AmerRIcA, 2102-J 
Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 


ALCOA oO. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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MODEL S-4-C 


DIRECT-READING 


DELAYED SWEEP 
ACCURATE TO 


0.1% 


Size: 
9%" x ny" x 17%" 


31.5 Pounds 


ANOTHER EXAMPLE OF 1 eZ=aman PIONEERING... 


The SAR PULSESCOPE, model S-4-C, is JANized (Gov’t Model No. 
OS-4), the culmination of compactness, portability, and precision in a pulse 
measuring instrument for radar, TV and all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0.035 microseconds is provided thru the video amplifier whose sensi- 
tivity is 0.5V p to p/inch. The response extends beyond 11 mc. A and S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope’s usefulness. Built-in 
crystal markers of 10 or 50 microseconds make its time measuring capabilities 
complete. The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts 
widens the field application of the unit. Countless other outstanding fea- 
tures of the SAR PULSESCOPE round out its distinguished performance. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 

CABLE ADDRESS: POKETSCOPE WATERMAN PRODUCTS INCLUDE 
$-4-C SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 
$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
S-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 
and Other Associated Equipment 
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Now 


You Can Keep Your Copies of 
ELECTRICAL ENGINEERING 
in Orderly Fashion 
and Good Condition 


Practical attractive binders that 
hold the issues of ELECTRICAL 
ENGINEERING for one year 
are now available. Your copies 
may be easily and quickly in- 
serted, and can be removed 
readily, if necessary. 


Binders have stiff covers of 
heavy quality dark blue imita- 
tion leather, round corners, and 
are embossed on the cover and 
backbone with the title, the 
Institute’s emblem, and the 


words—Jan.-June; July-Dec. 


The binders come in sets of two, 
and at a cost of $4.00 per set 
(no discounts allowed), with 
postage prepaid, may be ob- 
tained from 


ORDER DEPARTMENT 


American Institute of 
Electrical Engineers 


33 West 39th Street 
New York 18, N. Y. 
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What means most 
to an Engineer ? 


PROFESSIONAL 
RECOGNITION 





GOOD 
SALARY 


UNEXCELLED 
FACILITIES 





SUBURBAN 
LIVING 





RCA offers all These...and more! 


RCA offers career opportunities 
for qualified ELECTRICAL and 
MECHANICAL ENGINEERS... 
Puysicists . . . METALLURGISTS 
. .. PHYSICAL CHEMISTS... 
CERAMIsTs ... GLass TECH- 
NOLOGISTS. 


Positions now open in Systems, 
Analysis, Development, Design 
and Application Engineering. 
Your choice of long range work 
in commercial or military fields. 


At RCA you’ll work in an atmos- 
phere conducive to creative work 
— laboratory facilities unsur- 


passed in the electronics industry 
... constant association with lead- 
ing scientists and engineers. 


Delightful suburban living easily 
available. Modern retirement pro- 
gram .. . liberal tuition refund 
plan for advanced study at recog- 
nized universities . modern 
company paid benefits for you 
and your family. 


Individual accomplishments 
readily recognized. Ample oppor- 
tunity for increased income and 
professional advancement. 


Join the team at RCA and grow 
with the world leader inelectronics. 


Personal interviews arranged in your city. 


Please send a complete resume of 
your education and experience to: 


MR. JOHN R. WELD 


Employment Manager, Dept. 305 | 
Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y. 





SYSTEMS—ANALYSIS—DEVELOPMENT— 
DESIGN— APPLICATION ENGINEERING 
in the following fields: 


AVIATION ELECTRONICS (FIRE CONTROL, PRE- 
CISION NAVIGATION, COMMUNICATIONS)— 
Radar—Analog Computers—Digital Com- 
puters—Servo-Mechanisms—Shock & Vibra- 
tion— Circuitry— Heat Transfer—- Remote Con- 
trols—Sub-Miniaturization— Automatic Flight 
—Transistorization— Automation 


RADAR — Circuitry— Antenna Design—Servo Sys- 
tems—Information Display Systems—Gear 
Trains — Stable Elements — Intricate 
Mechanisms 


COMPUTERS— Digital and Analog —Systems Plan- 
ning — Storage Technique — Circuitry — Servo- 
Mechanisms—Assembly Design—High Speed 
Intricate Mechanisms 


COMMUNICATIONS — Microwave — Aviation — 
Mobile—Specialized Military Systems 


MISSILE GUIDANCE — Systems Planning and Design 
—Radar and Fire Control—Servo-Mechanisms 
—Vibration and Shock Problems—Telemetering 


COMPONENT PARTS (COLOR & MONOCHROME TY) 
—HV Transformers—Coils— Deflection Yokes 


SEMI-CONDUCTORS— Transistors— Diodes 


ELECTRON TUBE DEVELOPMENT — Receiving — 
Transmitting —Cathode-Ray— Phototubes and 
Magnetrons— Power Tubes—Camera Tubes 


ELECTRONIC EQUIPMENT FIELD ENGINEERS — 
Specialists for domestic and overseas assign- 
ment on military electronic Communications, 
Navigational Aids, and Guided Missiles. 


RADIO CORPORATION of AMERICA 


Tmks. @ 
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Engineering 
ieties 
New York 
8 West 40th St. 


Chicago 
84 East Randolph St. 





Personnel Service, Inc. 


San Francisco 


Detroit 
100 Farnsworth Ave. 57 Post St. 








In applying for positions advertised by the Service, the 
applicant agrees, if actually ed in @ position through 
the penne Sag he result of —_ e 

5 4 n A. 


Service. 

maintain en efficient, 

available upon request. s also applies to registrants 
whose notices are placed in these columns. 


Men Available 


ELEC ENGR, B.S.E.E.; regis; 16 yrs exper util valua- 
tion, indus des, constr and maint for steel and coal 
companies. Desires increased responsibilities and 
greater oppor for advancement. Willrelocate. E-773. 





ADMINIS OR MANAGEMENT; B.A.; regis prof 
E. E., Cal.; 43, married; 18 yrs exper engrg des, lab 
supervision, factory asst mgr, sales engrg, broad general 
engrg background. Working knowl of Spanish. 
Desires plant management, engrg or sales engrg, adminis 
os. Location preferred, San Francisco peninsula or 
southern Cal. E-774-SF-2-3-San Francisco. 


CONSTR ENGRG, elec and mech; 30, married; 
B.S.E.E. and M.E.; pwr and management; veteran; 
10 yrs diversified exper in supervn and inspec constr and 
maint, circuit analysis, motor control, pwr distr, system 
planning, plant layout, pwr et and machy installa- 
tion, eqpt testing. Exper in handling personnel. Two 
overseas contracts completed. Fluent Spanish with 
knowl Italian, Portuguese and French; active passport 
Will consider pos anywhere in world provided wife can 
accompany applieant. E-775. 


ELEC ENGR, B.S.E.E.; 30; 7 yrs exper includes 

switchgear assembly; substation procurement for elec 
util; as and connector des, some relay des. Desires 

— or adminis pos. Northeast U. S. preferred. 
-776, 


Positions Available 


DEAN, for college of engineering, Ph.D. degree desir- 
able, 35-50, with background knowledge of engineering 
education and who is aware of the current trends in this 
field. Appointee will undertake some revisions in 
curricula, departmental organization and in general 
strengthen college academically. Salary, about $10,000 
a year. Location, Midwest. Y-9281. Reopened. 


ELECTRICAL ENGINEERS. (a) Sales Engineer 
with experience in circuit work, for company selling in- 
struments to laboratories, electrical industries, radio and 
TV companies, and some aircraft firms. Location, 
Massachusetts. (b) Development Engineer familiar 
with micro-wave, synchros, servos and transmitters 
Should have had experience with a radio or aeronautical 
equipment manufacturer. Salaries, $6500-9500 a year. 
Location, New Jersey. W-20. 


PROJECT ENGINEER, electrical, for central engineer- 
ing department, to conduct studies, do estimates, design 
procurement and supervision of preliminary operations 
for factory power systems and process control installa- 
tions, Salary dependent upon qualifications. Loca- 
tion, Michigan. -23. 


ENGINEERS. (a) Electrical Engineers experienced in 
radio communications. Must have HF, VHF and 
micro-wave experience and/or have telephone and tele- 
graph terminal equipment experience. Duties will be 
design and supervision of radio systems in foreign coun- 
tries. Salaries for experienced engineers, $6) and up 
a year. (b) Trainees, with electrical engineering de- 
grees and option in communications, to become qualified 
assistant engineers for eventual assignments abroad 
Salary, $4420-$5100 a year. Assignments will be any 
place throughout the world and applicants must be pre- 
pared totravel. Headquarters, New York, N.Y. F-45. 


INSTRUCTOR OR ASSISTANT PROFESSOR of 
electrical engineering; M.S. desired with specialization 
in electronics; to teach communications, circuits, and 
radio wave propagation courses. Salary open. Loca- 
tion, North Central State. W-58. 


NOISE AND ACOUSTICS ENGINEER, 28-35, 
prefer M.S. in physics but will accept M.S. in electrical 
engineering or in mechanical engineering; three to five 
years” engineering experience in industrial equipment 
noise control, and architectural acoustics. Will provide 
consulting services on noise and acoustical problems in 
industrial plants. Salary commensurate with experi- 
ence. Location, Delaware. W-77. 


TECHNICAL WRITER, electrical graduate, experi- 
enced in the writing of technical manuals. Background 
in analogue computers, radar and optics required. 
Some travel. Salary open. Location, six months in 
upstate New York; then New York City. W-93 


ASSISTANT MANAGER of electrical sales, 32-40, 
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Apply by letter addressed to the key number and 
mail to New York Office. When making ication 
for a position include six cents in stamps for jarding 
application to the er and for returning when 
necessary. A weekly jetin of engineering positions 
open is available to members of the co-operating societies 
at @ subscription rate of $3.50 per quarter or $12 per 
annum, payable in advance. 


electrical engineering graduate with sales and managerial 
experience covering rectifiers and motor generator sets 
in low voltage fields. Considerable traveling. Salary, 
$8000-$10,000 a year plus bonus. Location, East. 
W-103. 


SECTION CHIEF, Product, electrical, 30-40, to super- 
vise thirty to forty people on the design of generators, 
alternators, wiring, etc. on aircraft. Salary, $10,000- 
$12,000 a year. Company will pay placement fee. 
Location, East. W-134. 


JUNIOR ELECTRICAL ENGINEER, 25-30, degree, 
with one to five years’ experience in the metering de- 
partment of a large utility or manufacturer. Prefer 
single man. Location, Brazil. F-163. 


SENIOR ELECTRICAL ENGINEER, 25-45, B.E.E., 
with experience in the design of iron core components, 
transformers (audio power and pulse), reactors and 
filter networks. Company will pay moving expenses. 
Salary, $10,000-$15,000 a year. Location, New York 
State. W-164. 


ASSISTANT PROJECT ENGINEER, 
graduate electrical with electronics major, At least 
two years’ experience in electronics. Wil! design, 
develop and test electronic instrumentation for uniqne 
applications in ordmance research. Salary open. 
Relocation allowance. Location, Tennessee. W-209. 


under 30, 


ELECTRONIC ENGINEER, graduate electrical, 
under 35, to do field engineering work for company 
manufacturing TV antennas and accessories. Prefer 
some one with sales experience. Will do engineering 
sales work and consult with distributors pertaining to 
arising problems. Will travel at least 50% of time 
throughout the States, mostly east of the Mississippi 
River. Single status preferred. Salary, $5000—$6000 
a year, plus expenses, to start. W-219. 


STANDARD SPECIFICATIONS WRITER, electrical 
for electrical components and for related consultation 
having to do with the selection of electrical components 
both standard and special. Items include fractional 
and inteeral hp motors, starters, switches, relays, wire, 
etc. Will also handle problems involving special in- 
strumentation, electrical properties of materials, etc. 
Salary, $4650-$6500 a year. Location, New York 
State. W-250. 


RESEARCH ENGINEER to head up electronics section 
research division; 30-40, graduate engineer, with at 
least ten years’ solid technical experience in electronics 
and either optics, mechanics or closely related field. 
Electronics experience should preferably have been in 
audio, contro] instrumentation, photo-detection or 
similar areas. Duties will include the development of 
new electronics instrumentation techniques; conceive 
and supervise development of new ideas in technical 
fields involving optics and electronics, or related areas, for 
commercial exploitation, etc. Salary, $10,000—-$12,000 
a year. Location, Massachusetts. W258. 


DESIGN ENGINEER for an extensive hydro-electric 
development program. This program consists of the 
planning, design and construction of a series of power 
dams. Must have ten to twenty years’ experience in 
hydraulic engineering, the greater part of which was 
associated with the design of hydro-electric develop- 
ments. Salary open. Location, South. W-283. 


ENGINEERS. (a) Senior Engineers with degree in 
electrical or mechanical engineering or physics. Must 
have at least four years’ applicable industrial experience 
in design, development or research on communications 
and navigations equipment. Will do supervisory work 
on projects ia one or more of the following fields; radar, 
missile control, airborne communications, mobile com- 
munications or auto radio. Salaries, about $5250 and 
up. (b) Sales Engineers, degree preferably in electrical 
engineering. Must have at least two years’ design and 
development experience in company’s line of work, plus 
sales experience on communications equipment. Sal- 
aries, about $5250 and up. Location, East. W-305. 


DESIGN AND DEVELOPMENT ENGINEER, grad- 
uate electrical, 23-30; will do design and development of 
electronic circuits, computers, etc., all on commerical 
business machines. Will consider a recent graduate or 
applicant with five years in the electronic field from 
electrical end. Company will pay moving expenses. 
Salary, $4560-$7200 a year. Location, Central New 
York State. W-310-C-2071. 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


PLANT DESIGN-DRAFTSMAN, 28-40, with at least 
five years’ experience in electrical drafting and designing 
with a contractor and some estimating. ill do drafting, 
designing and estimating on electrical work. Salary, 
$6250-$7800 a year. Employer will pay fee. Location, 
Chicago, Il. 2036. 


DESIGNER AND PRODUCTION ENGINEER on 
capacitors. At least two years’ experience in design 
and manufacture of oil or wax paper capacitors. Must 
have previous capacitor manufacturing experience. 
Will be responsible for design, starting new department 
and engineering or uction and costs. Salary 
$6500-$8500 a year. Employer will pay fee. Location 
Chicago, Ill. C-2041. 


DESIGN AND DEVELOPMENT ENGINEER, grad- 
uate electrical, from recent graduate to applicant with at 
least five years’ experience. Knowledge of communica- 
tions and electronics. Will develop switching storage 
and similar circuitry embodying transistors and electron 
tubes for manufacturer of ¢ ication equipment 
Must be U. S. citizen. Salary open depending upon 
experience. Location, Chicago, Il]. C-2044(b). 





DESIGN AND DEVELOPMENT ENGINEERS, 
electrical graduates or physicists, recent graduate to 
applicant with ten years’ experience in design and de- 
velopment. Should know electronics. Will design and 
develop system analysis on all types of tubes, radar, 
communication equipment, television and computers. 
Openings in New Jersey, Pennsylvania, California, 
Florida and Ohio. Opportunity for rapid advancement. 
Salary, $3800-$12,960 a year depending on experience. 
C-2051 (a). 


WELDING SALES ENGINEER, electrical graduate, 
age to 39; at least one year’s experience in industrial 
sales or application of welding products. Knowledge of 
electrical welding equipment. Will sell full line of weld- 
ing equipment for well known manufacturer getting into 
the field with new line. Salary, $4800-$6300 a year. 
Travel 20% of time. Car required. Headquarters, 
QGhicago, Ill. C-2075. 


DEVELOPMENT ENGINEERS, B.S.E.E., 25-35; at 
least three years’ experience in design of control systems 
and components — to industrial processing ma- 
chinery desirable. nowledge of electrical engineering. 
Will de research, development and testing of electrical 
control systems and components for applications in heavy 
industry. Applicant should have imagination and 
inventive ability. Company manufactures controllers, 
Salary, $6000-§$7500 a year. Location, Ohio. 
C-2100(a). 


SALES ENGINEER for industrial burners; mechanical, 
chemical, electrical or metallurgical graduate; 21-30; 
at least two years’ experience in sales of industrial equip- 
ment or at least three years in engineering with definite 
sales aptitude and interests. Will do application and 
sale of industrial burner systems, Field traveling away 
from home about 25% of time. Salary, $5400-$5700 a 
year. Location, Indiana. C-2105. 











CLASSIFIED ADVERTISING 


For help and situations wanted, $1.50 per line. 
Sale and purchase of used machinery, etc., 
$2.00 per line, minimum § lines, maximum 30 
lines, not available to dealers. Address orders 
to: Classified Section, ELECTRICAL ENGI- 
NEERING, 500 Fifth Avenue, New York 36, N. Y. 


When answering an advertisement, send all 
replies to box number specified, c/o ELECTRI- 
CAL ENGINEERING, 500 Fifth Avenue, New 
York 36, N. Y., unless other address is given 





Positions Open 


WANTED: ELECTRICAL DESIGN ENGINEER 
with exceptional ability and successful experience in the 
design and testing of light duty electrically operated re- 
mote controlled oil filled and ay t outdoor switching 
devices from 120 volts to 15 KV. Pais is an exceptional 
opportunity for an engineer capable of producing simple 
and practical designs for low volume production. Ad- 
vancement is assured and salary attractive. The posi- 
tion is permanent with an established small manufac- 
turer in Indiana. Give experience, education, refer- 
ences, age, recent photo and salary expected. Box 114. 


DISTRIBUTION ENGINEERS—Two competent ex - 

perienced graduate Electrical Engineers, with approxi- 

mately 10 years experience design, operation and 

maintenance of distribution facilities in established 

rapidly growing utility located South America. Reply 

giving resume education, experience and personal data. 
x 149. 
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METER SUPERINTENDENT—Established rapidly 
growing utility in Brazil requires competent technician 
with 10 years experience Meter Department of U.S. or 
large Latin American Public Utility to supervise 
Meter Departments several operating companies. 
Single man preferred as considerable traveling involved. 
Reply giving resume education, experience and personal 
data. Box 150. 


TEACHING POSITIONS for September 1, 1954, are 
available at a University in the Southeast. Associate 
Professor, $5,500-§$9,400; Instructors, $3,500-$4,300; 
Graduate Assistants (M.S. in 12 months), $110 per 
month, tuition free. Box 152. 


LOAD DISPATCHER—Established growing utility 
in one of the most desirable location in Brazil desires 
temporary services (about one year) of experienced 
technician to initiate dispatching service and train local 
personnel in its operation and maintenance. System is 
combination thermal and hydro with transmission up to 
132 kv. Excellent opportunity for active retired experi- 
enced chief load dispatcher. Reply giving education, 
experience and personal particulars. Box 158. 


TRANSFORMER ENGINEER—Familiar with all 

hases of design and construction of oil filled trans- 
ormers through 10,000 K.V.A. Give complete back- 
ground and experience. Excellent future, growing 
concern. Location New Jersey—Greater N.Y. area. 
Box 177. 


ELECTRONIC RESEARCH AND DEVELOPMENT 
positions are available to men with intelligence, imagi- 
nation, and the desire to produce significant work. Our 
firm is devoted entirely to research and development, 
numbers about 1000, and is owned by one of the nation’s 
leading universities. Our salary and benefit ler 
are competitive with industry. Almost every branch of 
electronics is covered in our program, and internal funds 
are available for research on promising individual ideas. 
Additional information on current openings will be sent 
upon request. Cornell Aeronautical Laboratory, Inc., 
Buffalo 21, New York. 


ELECTRICAL ENGINEERS—Excellent opportunities 
now exist for recent Electrical Engineering graduates in 
our Research, Sales, and Purchasing Departments. 
Men interested in one of the above fields are invited to 
call or write to: Employment Division Caterpillar 
Tractor Co., Peoria, Illinois. 


ENGINEERS—College positions. All sections U.S., 
all fields of engineering. Openings for B.S., M.S. and 
Ph.D’s. Excellent Salaries. Send pictures and qualifi- 
cations to Cline Teachers Agency, Box 607, East Lansing, 
Mich. 


ENGINEER FOR RESEARCH AND DEVELOP- 
MENT~—A well qualified graduate engineer is required 
for our plant engineering group. The functions of this 
engineering group include the mechanical design and 
poser regent all necessary fabrication and construction 

rawings and detail, and field work involves in the con- 
struction of pilot plants and general plant installations. 
Special consideration will be given applicants having 
experience in electrical installation and design and in 
instrumentation with an appreciation and understanding 
of mechanical engineering. Applications including a 
complete resume of back cound and experience and 
technical references may mailed to C. G. Smith, 
Business Manager, Celanese Corporation of America, 
P. O. Box 8, Clarkwood, Texas. 


ELECTRICAL ENGINEER—JUNIOR OR _ AS- 
SISTANT DISTRIBUTION ENGINEER. Technical 
graduate with at least 3 years field experience operating 
utility company. Permanent position with long 
established consulting organization New York. Some 
travel Latin America necessary in future. Knowledge 
of Spanish or Portuguese useful. Salary commensurate 
with experience. Reply stating age, education ex- 
perience and personal particulars. Box 189. 


ELECTRICAL ENGINEER—Technical graduate, 
maintenance and operating experience at least 5 years 
in field work on maintenance and operating problems 
of generating stations and substations of operating 
ublic utility companies. Permanent position with 
leas established consulting organization New York 
Some travel Latin America. Spanish or Portuguese 
useful. Salary commensurate with experience. Reply 
stating age, education, experience and personal par- 
ticulars, Box 190. 


ELECTRICAL ENGINEER—Interested in the opera- 
tion and engineering of a power transmission system 
located in the Midwest. Permanent location. Submit 
experience and personnel data to Box 192. 


TRANSFORMER DESIGN ENGINEER with experi- 
ence designing transformers 5000 KVA, 67 KV and 
smaller. Some administrative ability required. Salary 
$10,000. Location, western Pennsylvania. Box 193. 


ENGINEERS—A well established company and a leader 
in its field has positions open in engineering for the follow- 
ing: A. Engineers experienced in the design of modern 
machine switching circuits. Should have ability to 
think in terms of relay circuitry and do independent 
design work. A good Leowlelige of problems involving 
reliability and common practice in modern telephone 
systems is essential. B. Engineers with experience in the 
esign and application of telephone and/or industrial 
relays. A good working knowledge of materials from 
both the magnetic and mechanical standpoints is re- 
quired. Design and application work will stress 
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NOTE: Closing date for material to be 
set in the classified advertising column, as 
well as cancellations for running ads, must 
be received not later than the first of the 
month preceding issue; i.e., duly first 
for August issue. 











reliability and long life of components. Reply in con- 
fidence, fully stating details of personal and professional! 
history as well as education. Expense paid interviews 
will be arranged for those applicants demonstrating 
suitable qualifications in first letter. Salaries will be 
liberal and as justified by qualifications. Location: 
Middlewest. Box 194 


MANUFACTURER OF POWER AND DISTRI- 
BUTION TRANSFORMERS has territory open in 
Eastern Pennsylvania, Delaware, Maryland, New Eng- 
land, Illinois, Missouri and Oklahoma. Exclusive 
Contract. Box 196. 


ELECTRONIC DEVELOPMENT ENGINEER 
needed by Ohio company manufacturing commercial 
electronic equipment. Must have had 5 or more years 
experience at designing pulse circuits and preferably 
servo systems. Must be capable of both system and 
detail design of electronic and electrical controls for 
customer equipment. Also must be capable of the 
design and development of production test apparatus. 
Salary approximately $7500 per year. Allowance for 
moving expense. Replies held in confidence. Submit 
resume to Box 198. 


ELECTRONIC ENGINEERS—See 
Page 82A. 


IBM ad on 


Positions Wanted 


ELECTRICAL ENGINEER, Registered, Member 
AIEE, family. 20 years experience in development and 
application engineering and in administration of develop- 
ment projects in aeronautical equipment. Seeks new 
opportunity in application i ing, devel , Or 
engineering administration. Interested in rotating 
machines, electro-mechanical, electro-magnetic, elec- 
trical devices. Write Box 191. 





NEW CHALLENGE NEEDED by electrical engineer, 
44, married, experienced development, production, 
and application of small series, induction, and shaded 
pole motors, generators, etc. Interested wide range 
electro-mechanical products for appliances, business 
machines, communications and transportation acces- 
sories. Kaoows tooling, methods, costs, markets; can 
write, supervise, plan, analyze operations. Will relocate 
U.S. or o’seas. Desires worthwhile and permanent 
position with busy manufacturer of motors or electro- 
mechanical products. Please write Box 195. 


INDUSTRIAL ENGINEER—B.S.E.E., M.S. Physics, 
15 years experience with large well-known electronics 
organization, specializing in power-electronics, photo- 
electronics, and audio-electronics seeks position as chief 
engineer with small manufacturer. Prefer location in 
medium-sized city. Box 197. 


ELECTRICAL ENGINEER—BSEE, Registered Pro- 
fessional Engineer, age 30, married. tly em- 
ployed. Experience in consulting, planning and design 
of power, lighting and controls for buildings and utilities, 
including specifications. Qualified for managerial 
status. ire responsible position with opportunity for 
advancement in progressive organization. Similar or 
divergent work as opportunity warrants. Box 199. 


ELECTRICAL ENGINEER, M.S.E.E., P.E., age 38, 
married, presently employed in the East, 15 years ex- 
perience in power, controls, lighting, design, construction 
supervision, administration and client relations. Seeks 
responsible position on West Coast. Northern Califor- 
nia location preferred. Box 200. 


ELECTRICAL ENGINEER—40, BSEE., Heavy ex- 
perience in communication-microwave, mobile, indus- 
trial TV, systems design and application. Capable 
administrator. Desires change and seeks executive posi- 
tion related to application and sales of communication 
equipment. Box 201. 


ELECTRICAL ENGINEER—BSEE. AIEE. PE. 
Over 25 years experience in responsible position power 
system engineering and operation. Now employed in 
executive capacity desires position with utility or in- 
dustrial. Box 202. 


ELECTRONIC MANAGEMENT ENGINEER— 
British age 39 member AIEE IRE Assignment com- 
pleted British electronic group of companies design pro- 
duction sales. Returning to England after 4'/2 years 
U.S.A, interested joining American company or com- 
panies as European representative. Box 203 





tne shoP 
Complete machine 


Leaders and 
Specialists tn 


MICROWAVE ENGINEERS 


Senior engineers to handle design and 
development projects and provide tech- 
nical direction of other top-level engineers 
working on microwave circuits and micro- 
wave plumbing in the development of 
military airborne elec- 
tronic equipment. 
Should have 5 years’ 
experience in such 
work and at least a 


BS degree. 
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n 
Work includes new 
circuits and systems 


“ENGINEERING” : 


offered splendid opportunities in 


Men qualified to handle high level assignments in electronics are offered a challenging 
opportunity in Boston, under ideal working conditions divorced from production. The 
laboratory provides stimulating projects, an atmosphere of scientific progress and 
provides assistance towards your personal advancement or professional recognition. 
You will work with a top level technical staff possessing the finest facilities. Admin- 
istrative positions are open to men qualified to guide the efforts of others. 


Fines 
f 
Flectroni. oe: 
“iPmens 


Boston Engineering Laboratory ! 


RADAR SYSTEMS AND 
CIRCUIT ENGINEER 


To assume responsibility for electronic 
circuit design for major elements of com- 
plex airborne electronic equipment. Should 
have a BS degree and about 5 years’ 
experience. 


Sylvania provides financial support for 
ad d education as well as a liberal 
insurance, pension and medical program. 
Investigate a career with Sylvania. 





INTERVIEWS BY APPOINTMENT 
Don Bradley, Personnel Manager, Boston Engineering Lab. 


SYLVANIA ELECTRIC PRODUCTS 


BOSTON, MASSACHUSETTS « 


INC. 
KEnmore 6-8990 
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reer Unportunities 


( 


@ MECHANICAL ENGINEERS 
@ ELECTRONICS ENGINEERS 
@ ELECTRICAL ENGINEERS 
@ PHYSICISTS 

@ AERODYNAMICISTS 

@ MATHEMATICIANS 

@ TECHNICAL WRITERS 


@ Sandia Corporation, a subsidiary of the Western 
Electric Company, offers outstanding opportunities 
duates with Bachelor's or advanced degrees, with 
- ‘without applicable experience, in the above fields. 
@ Engineers and scientists at Sandia Laboratory, an 
atomic weapons installation, work as a team at 
the basic task of cpplying to military uses certain of 
the fund developed by nuclear physi- 
cists. This task requires applied research as well as 
straightforward development and production 
engineering. 
rd The place of an engineer or scientist on the 
Sandia team is determined initially by his 
training, experience, and talents . . . and, in a field 
where ingenuity and resourcefulness are paramount, 
he is afforded every opportunity for professional 
growth | ond improvement. 
a rs and scientists design and 
develop complex components and systems 
that must function properly under environmental 
conditions that are much more severe than those 
specified for industrial purposes. They design and 
develop electronic equipment to collect and ana- 
lyze test data; they build instruments to measure 
weapons effects. As part of their ‘work, they are 
gaged in liai with the best production and 
design agencies in the country, and consult with 
many of the best minds in all flelds of science. 
ru Sandia Laboratory, opercted by Sandia 
Corporation under contract with the Atomic 
Energy Commission, is located in Albuquerque— 
a modern, mile-high city of 150,000 in the 
heart of the healthful Southwest. Albuquerque 
offers a unique combination of metropolitan 
facilities plus scenic, historic and recreational 
attractions; and a climate that is sunny, mild, 
and dry the year around. New residents have 
little difficulty in obtaining adequate housing. 
Liberal employee benefits include paid 
vacations, sickness benefits, group life 
insurance, and a contributory retirement plan. 
Working conditions are excellent, and salar- 
ies are commensurate with qualifications. 














Make Application to: 
PROFESSIONAL EMPLOYMENT 
DIVISION D 


SAN DIA 


a 7M NUS) 


SANDIA © © eet NEW MEXICO 
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Outstanding Opportunities for 
ENGINEERS 
SCIENTISTS 

MATHEMATICIANS 


to enter challenging and expanding fields with 
Canada’s foremost designer of advanced aircraft 


For work on 
AIRBORNE 
ELECTRONIC SYSTEMS 


Bachelors or Masters of 
Engineering or Science 
(Physics) 


EXPERIENCE: 5—10 Years 
in Application, Design or 
Analysis of Airborne Sys- 
tems, including Radar, Com- 
munications, Computers or 
Servos. 


Consideration given to person- 
nel with experience in related 
fields, or to recent graduates 
with limited experience 





For work on 
AIRCRAFT ARMAMENT 
SYSTEMS ANALYSIS 


Bachelors or Masters of 
Engineering, Science 
(Physics) or Applied Math- 
ematics 


EXPERIENCE: Main Re- 
quirement is for Personnel 
with Proven Analytical Abil- 
ity in dealing with Complex 
Operational and Systems 
Problems. 


Adaptable personnel with abil- 
ity and experience in related 


fields also invited to apply. 





Salaries dependent upon training, experience and ability 


Excellent working conditions 
5 day week 
Pension Plan 
Life Insurance and Hospitalization Benefits 


Interviews will be arranged 


Replies held in strict confidence 


Reply, giving resumé of education and experience, with salary 


expected to: 


D. R. Sherk, Aircraft Personnel Dept. 


A. V. ROE CANADA LIMITED 
Box 430, Terminal “A” Toronto, Canada 


DESIGNERS AND BUILDERS OF 
AIRCRAFT AND GAS TURBINE ENGINES 
Member of the Hawker Siddeley group 
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UNLIMITED OPPORTUNITIES for... PO Oe 
Electrical Engineers and Physicists to | 


do Digital Computer Engineering | Ingineers 








and Physicists 


to conduct classroom 


Research — Development — Design | and laboratory educational 
¥ Automatic Data Handling | programs involving 
V Operational Research advanced systems work in 


¥ Pulse Handling Techniques the fields of radar fire 
¥ Solid State Physics 


We need qualified Electronic Engineers and 

@ All replies will Physicists. Because of the continuous 
be held in strict growth of our electronic computer work we 
can offer unequaled opportunities to men 
with the proper education and background 

@ Interviews will be in the Electronics field . . . permanent 
arranged at our expense. positions, financial security, professional Airborne electronics is the field 
development. where greatest advancements are 


HERE IS THE KEY TO YOUR FUTURE... being made, because of military 


emphasis. Developments in these 
ra highly active areas call for an in- 

EWcincening Eseanc /PSSOcIATES creasing number of graduates in 
Remington. Fland ee ee 

DIVISION OF ics, with instruction experience 


nm €e 





control, electronic computers 


and guided missiles. 





confidence. 








¢ , . ° in radar, radar fire control sys- 
1902 West Minnehaha Avenue, St. Paul W4, Minnesota tems, electronic computers, and 
. So pe i aR ————__—— _ other military electronic devices 
and equipment. 


At Hughes Research and De- 
D EVELO PM ENT velopment Laboratories in South- 
ern California engineers as- 

signed to this program are mem- 

ENGINEERS bers of the Technical Staff. As 


training engineers they conduct 
Hughes equipment maintenance 
and operation instruction within 
the Laboratories for both mili- 
tary personnel and beginning 
field engineers. 





Design Engineering, Practical Research, 


FOR: Investigations of Theories, Functional Analysis 
An interesting challenge for senior design engineers to work 
directly with top project supervisors helping through the 
prototype stage new developments in: Prior to assignment, engineers 
participate in a technical train- 
® Automatic Control Instruments *® Airborne Armament Systems ing program to become familiar 
® Electronic Navigational Aids ® Guided Missile Controls with latest Hughes equipment. 
® Magnetic Amplifiers ® Computing Equipment After-hours graduate courses un- 
der Company sponsorship are 
available at nearby universities. 








For these jobs we are interested in men with two or more years experience 
in electro-mechanical work related to the above fields or in men with 
superior scholastic records in physics, electrical, electronic or mechanical 
engineering. 





YOU'LL LIKE WORKING AT FORD INSTRUMENT 


Not too large, not too small Pension Plan 
Stable but progressive company Nine Paid Holidays 
N. Y. C. location with all its additional Two Weeks vacation with pay 


varied opportunities Tuition assistance for further related ene) H 7 h 
Above-average fringe benefits studies Uu a4 e S 


Our policy of permanency of positions and continuity of service does not 
allow us to employ engineers unless there is a clear and definite need for 
them projected years into the future. And we promote from within. RESEARCH 

If you can qualify, we urge you to contact by mail, or if in N. Y. C. phone: AND DEVELOPMENT 


Mr. P. F. McCaffrey, Stillwell 4-9000, Extension 416 LABORATORIES 


FORD INSTRUMENT COMPANY oe 


Division of the Sperry Corporation Culver City, Los Angeles County, California | 


31-10 Thomson Ave., Long Island City, N. Y. (20 minutes from the heart of New York City) 
VISIT OUR BOOTH NO. 533 AT THE DAYTON IRE SHOW 





Scientific and Engineering Staff 

















Assurance is required that relocation of applicant 
will not disrupt an urgent military project. 
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AIEE 
REPORTS 


These publications are pro- 
posals for new standards or 
test codes, or revisions of 
present publications, which 
are in the formative stage. 

They are made available, 
without cost, so that all in- 
terested individuals may ob- 
tain them for study and com- 
ment, thereby supplying 
practical experience in their 
use before submission for 
adoption. 


WORLD'S LEADING PRODUCER 


AND COMPUTING MACHINES 


Has positions open for 


PNGINEERS 


Challenging career opportunities await you in the 
company acknowledged to be the leader in its field. 
Many positions are open now in an outstanding en- 
gineering organization engaged in electronic computer 
development. Men with BSEE degrees and some ex- 
perience in design are required. 

Excellent salaries, many educational opportunities, 
and generous employee benefits. Moving expenses 
paid to Poughkeepsie, N. Y. 

Your inquiry will be treated confidentially. Send 
resume of education and experience to: 


W. M. Hoyt, Dept. 686(3) 
INTERNATIONAL BUSINESS MACHINES 
590 Madison Ave., N. Y. 22, N. Y. 


1A General Principles for 
Rating of Electric Ap- 
paratus for Short- 
Time Intermittent or 
Varying Duty (Sep- 
tember 1941) 

Test Code for Evalua- 
tion of Systems of 
Insulating Materials 
for Random-Wound 
Electric Machinery 
(January 1954) 

Guiding Principles for 
Dielectric Tests (Sep- 
tember 1949) 

Application Guide for 
Grounding of Instru- 

RCA has two engineering Se al Pega wore 


management openings in its and Cases (March 
expanded electronics engineering 1951) 

program: Proposed Guide for 
Operation and Main- 








Manager Aviation Systems 


JOIN RCA 


ENGINEERING 


Electronics Development (to 
supervise circuit development 
engineering and systems analysis 
of precision navigation, fire control 


tenance of Dry Type 
Transformers with 
Class B_ Insulation 
(October 1952) 


Standard, Test Code, 


Recommended Prac- 
tice for Induction and 
Dielectric Heating 
Equipment (October 
1952) 


Insulation Maintenance 

Guide for Large AC 
These positions require the ability to manage a (May 1884) chinery 
comprehensive design and development engineering 502 Test Code for Single- 
organization and to plan broad engineering programs. Phase Motors (No- 
Your ability should be substantiated by proven vember 1941) 


supervisory experience and a degree in EE, ME, or Physics. 504 Test Code for Carbon 
Brushes (October 


Send a complete resume of your education and experience to: 1953) 


and communications equipments). 


MANAGEMENT 


Manager Airborne Fire Control 
Product Design (to supervise 
design engineering of airborne 
electronic equipments). 


Mr. John R. Weld, Employment Manager 
Dept. B-480I Radio Corporation of America 


Camden 2, New Jersey 
RADIO CORPORATION OF AMERICA 
Tmks. ® 
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No charge for copies 


American Institute of 
Electrical Engineers 
33 West 39th St., New York 18 
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Professional Engineering Directory 


Professional Engineering Directory Card 1” x 2” 


12 times $100.00 





BLACK & VEATCH 
Consulting Engineers 


Electricity— W ater—Sewage—Industry 
Repests, Design, Supervision of Construction, 
stigations, Valuation and Rates 


Kansas City 2, Missouri 





4706 Broadway 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigati Reports—Design 
Procurement—Field Engineering 
Domestic and Foreign a 
74 New Montgomery St., 
San Francisco 5, Calif. 





MINER and MINER 
Consulting Engineers 
Incorporated 


Greeley Colorado 








ROGER BARRETT BROSS 
Consulting Engineer 
SPECIAL ELECTRIC MOTORS 
ELECTROMAGNETIC COMPONENTS 
Design - Fe ty re Manufacture 
Testing - Application 
25 Curtis Road OL 3-9235 
BOX 157, NATICK, Mass. 


JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 


R, rie Tr. i + A 
y 





Machine Design—Techni 
BOSTON 


1 Publicati 


NEW YORK 





Consult 
Z. H. POLACHEK 
Registered Patent Attorney 
1234 BROADWAY 
(At 3ist St.) 
New York 1, N. Y. 
ogee 








BROWNTHORN eancmnegt tess INC. 
Electronic C Itati R 
Development 
THYRATRON CONTROL SPECIALISTS 
Simplified Supersensitive Phase 
Shift System 





P.O. Box 1089 Stamford, Conn. 
Telephone Stamford 4-4876 


The KULJIAN Corporation 
ENGINEERS © CONSTRUCTORS 
CONSULTANTS 
POWER PLANT SPECIALISTS 


Utility e Industria] e Chemical 
1200 N. Broad St., Philadelphia 21, Pa. 


FRANCIS W. RINGER 
Consulting Corrosion Engineer 
Cathodic protection and stray current control 
on buried and submerged metallic structures. 
Testing, design, and specifications for corro- 
sion mitigation. 
7 Hampden Ave. Narberth (Suburban Phila.) 
Phone MOhawk 4-2863 Pennsylvania 








DeLEUW, CATHER & COMPANY 





Transporation, Public Transit and 
Industrial Problems 
Industrial Plants—Grade Separations 
Railroads—Subways—Expressways 
Tunnels—Power Plants—Municipal Works 
150 N. Wacker Drive, CHICAGO 6, Ill. 
79 McAllister St., SAN FRANCISCO 2, Calif. 





q CONSULT THIS DIRECTORY 


when in need of specialized 


engineering service 








SANDERSON & PORTER 
ENGINEERS 


AND 
CONSTRUCTORS 
NEW YORK e CHICAGO e SAN FRANCISCO 








Electrical Testing 
Laboratories, Inc. 
Electrical, b I, phot tric, radio- 
metric and .= 4 1 lek —) Dah. g 
testing, h and ciated services, in- 
ludi rtificati i cti at factories 














and field investigations. 
2 East End Avenue at 79th St., New York 21 


Peter F. Loftus Corporation 


Bei _ g and Bre-hiter? ? 
Consultants and Designers 


First National Bank Bldg. 
gh 22, Pennsylvania 





Pittsb 
Cable Address—‘‘LOFTUS—Pittsburgh’’ 











SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn Street 
CHICAGO, ILLINOIS 








FREDERICK RESEARCH CORP. 
BETHESDA 14, MARYLAND 
Tel: Washington, D. C., OLiver 4-5897 
Research Studies, Evaluations, Specifications, 
Development, Sestacesinns, Prototype Manu- 
facture, Technical Writing, Drafting, Art Work 
Offset ‘Printing—In fields related to Elec- 
tronics Test Equipment, Radio Interference, 
VHF-UHF Tuners 2m Cue Missiles, 
y an ts 





Y 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 

REPORTS APPRAISALS — DEPRECIATION 

STUDIES—RATE CASES—BUSINESS 
AND ECONOMIC STUDIES 


120 Broadway New York 


THE J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 
80 BROAD STREET 


NEW YORK 








HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Devel t and Manufact: 
of Transformers, Chokes Etc. 





Electronic, Week. and Allied Fields 
90 Magnolia St., Westbury, L. L., N. Y. 
WE-7-2933 








MEASUREMENTS CORP. 
RESEARCH & MANUFACTURING 
ENGINEERS 
Harry W. Houck Martial A. Honnell 


John M. van Beuren 


Specialists in the Design and 
Development of Electronic Test Instruments 





Boonton, N. J. 





PROFESSIONAL SERVICES 


over a wide range are offered 
by these Cardholders 
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this is the 


TRANSFORMER 


that supplies the power for 


TRION ELECTRONIC AIR CLEANERS 





a 

The amazing performance 

of Trion Air Cleaners to 

remove aire-borne con- 

taminants as small as 

0.001 Micron (one micron 

equals 1/25,400 of an 

inch) is directly dependent 

on a constant, power sup- 

ply of unvarying charac- 

teristics. The Acme Electric 

transformer designed 

exclusively for Trion Electronic Cleaners operates from 
a 115 volt source and supplies 6500/13000 output 
volts to rectifier tubes which in turn supply high voltage 
direct current to parallel plates which are charged 
alternately positive and negative. 


The dependability of Acme Electric transformers for air 
conditioning applications is abundantly proved by the 
hundreds of Trion installations operating in leading 
hospitals, public and government buildings, industrial 
plants, drug and food processing plants and research 
laboratories. 


If your first requirement of a transformer is dependable 
performance send us your specifications. 


ACME ELECTRIC CORPORATION 
229 WATER ST. CUBA, NEW YORK 


West Coast Engineering Laboratories: 
1375 West Jefferson Boulevard °¢ os Angeles, California 
in Canada: Acme Electric Corp. Ltd., 50 Northline Road * Toronto, Ont. 
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S h OWS UJ h Pe st FIFTEEN SECONDS after the start of the test, the braid 
covering (top) has started to burn. First spot appears 


on aluminum sheet placed under samples to catch drip- 
pings. Polyethylene (center) and rubber-type com- 
pound (bottom) are relatively unharmed. 


bee 


THIRTY SECONDS after test started, flame was shut off. 
The braid continues to burn and shows additional evi- 
dence of dripping. No continued flame or dripping is 
shown by polyethylene or rubber-type compound, 
although latter is more severely charred. 


You can make this simple test in your own 
laboratory. The materials are easy to come by 
—three Bunsen burners, a supporting frame, 
and three lengths of No. 6 conductor line wire. 
One wire is covered with weatherproof braid, 
another with a rubber-type compound, and 
the third with Bake.ire Polyethylene com- Vases hate ts tated SEs beeeter rane 
pound De 6401 Black 99. lighted, most of the insulating compound has left the 


braid-covered wire, while the rubber-type compound 


Just how well BAKELITE Polyethylene made has fallen away, exposing the conductor. Polyethylene 
: : : =z as a 3 shows evidence of charring, but still covers conductor. 
out in this flame resistance test is indicated in 


the photographs. For complete details on how B AKE LITE 


the test was carried out, write Dept. YT-66 TRADE-MARK 
requesting a free copy of Kabe.iteMs No. 72. 


FOR WIRE COVERING 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [79 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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Cole Electric Ca. 


8439 Steller Drive TExas 0-4701 Culver City, Calif. 


AIR BREAK DISCONNECTING SWITCH 
34,500 volts—600 amperes—Type O-2 
Vertical break. Three pole. Single throw. Group operated. 
One pole shown. 
SILVER TO SILVER CONTACTS 
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20¢ TO 3Mc RANGE 


TO 20kc 
| RANGE 


AMPLITUDE 
DECIBELS 


7. 
5 Oc 2 > IOGe 2 3 = 5 





1Oke 2 


20ke TOLSMe 
RANGE 


5 00k 2 5S IMc 2 5S 1OMc 
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Type 1233-A Power Amplifier’s unusual aperiodic range extends 
its frequency response to 1.5 Mc. This feature, coupled with the 
ability to provide up to 15 watts, makes this instrument an ex- 
tremely useful general-purpose laboratory tool. 

Fundamentally, the instrument consists of three push-pull 
broad-band stages, three possible output circuits, and a bridge- 
type voltmeter circuit. Highest quality components are used 
throughout, including separate toroidal output transformers for 
the low and high frequency ranges. 

The Power Amplifier is designed for maximum usefulness in 
the widest range of applications. It is particularly well suited for 
amplifying outputs of oscillators and signal generators 
driving electro-acoustic and super-sonic devices . . . testing and 
developing audio-frequency equipment . . . exciting antennas 
at standard broadcast frequencies for measurement purposes . . . 
and wherever reliable amplification may be required over a wide 
frequency range. 

Provision is also made for voltage amplification over a 20- 
cycle to 3-Mc range. This instrument, for example, can be used 
for amplifying signals which are to be placed directly on oscillo- 
scope deflection plates. The smooth roll off at the high-frequency 
end assures a good transient response. Pulses with rise times as 
short as 0.1 ys can be amplified 
with negligible overshoot. 


Since 1915 


90 West Street NEW YORK 6 

8055 13th St., Silver Spring, Md. WASHINGTON, D.C. 
920 S. Michigan Avenue CHICAGO $5 

1000 N. Seward Street LOS ANGELES 38 





ADMITTANCE METERS 
AMPLIFIERS 
COAXIAL ELEMENTS 
DISTORTION METERS 
FREQUENCY MEASURING PARTS & ACCESSORIES 
APPARATU 
FREQUENCY STANDARDS PRECISION CAPACITORS VARIACS® 
IMPEDANCE BRIDGES 
LIGHT METERS 
MEGOHMMETERS 


ES, 
ey 
Pp 


SPECIFICATIONS 
Output Impedance 


15 w from 50 c to 15 ke | 600 or 150 &2, 
8wat20c and20kc | balanced or grounded 
20 kc to 1.5 Mc | 15 w from 20 kc to 50 Q2, grounded 
0.5 Mc—8w at1.5Mc 


20 cto 3 Mc 150 v peaktopeakon | High, for matching 
balanced output — to CRO deflection 
50 v grounded plates 


20 c to 20 kc 


Input Voltage — Less than 0.2 volt input required for 
full power output 

Input Impedance — 100,000 ohms in parallel with 37 uf, 
grounded 

Distortion — less than 3% at rated output on all ranges 

Noise Level — 60 db below 15 watts (200 uv input) on 
20 c-to-20 ke range — 70 db on 20 ke-to-1.5 Mc 
range 

Output Voltmeter — Bridge-circuit type indicates full 
wave average value — three ranges, 15, 50 and 
150 volts full scale 

Power Supply — operates from 105 to 125 volts (or 210 
to 250 volts), 40 to 60 cycles 

Dimensions — 19% x 144% x 7% inches 

Weight — 4612 Ibs. 

Price — $560 Prices are NET, f.o.b. Cambridge or 
W. Concord, Mass. 


Manufacturers of Electronic Apparatus for Science and Industry 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A 


SIGNAL GENERATORS 

SOUND & VIBRATION METERS 
STROBSCOPES 

TV & BROADCAST MONITORS 
U-H-F MEASURING EQUIPMENT 
UNIT INSTRUMENTS 


MODULATION METERS 
MOTOR CONTROLS 
NULL DETECTORS 
OSCILLATORS 


POLARISCOPES 
V-T VOLTMETERS 


WAVE ANALYZERS 
WAVE FILTERS 


PULSE GENERATORS 
R-L-C DECADES 
R-L-C STANDARDS 





4 reasons why G-E magne-blast breakers 
are best for metal-clad switchgear 


Most reliable operation 


The G-E magne-blast principle of arc interruption has been 

proved by years of heavy duty operation in utility reclosing 

feeder service, high capacity motor starting applications, Arc is magnetic- |; 
are furnace control, and tough capacitor switching jobs. ally stretched to _/ 
ALL THREE PHASES are switched simultaneously— extinction between 
eliminating any possibility of “single phasing’’ the load due these interleaving 
to switching. Booster cylinders provide quick low current barriers 
interruption—magne-blast blowout coils assure super-fast 

high-current interruption. 


Seldom needs maintenance 


Most causes for maintenance have been eliminated or 
reduced in G-E magne-blast breakers. Products of arc 
interruption cannot fall on the contacts because the arc 
chute is located horizontally to the rear of contacts. Box 
barrier, which is not open at top, helps protect arc chutes. 
Operating mechanism is protected by steel cover. Interrupt- 
ing characteristics of arc chutes actually improve with age. 
The arc is magnetically stretched to extinction in AIR— 
eliminating oil maintenance problems. Although normal G-E 
recommendations are for inspection and maintenance once Operating 
a year, many users find inspection every two or three years mechanism 


: : P Contacts nof 
is adequate for their needs. is protected 


lecated beneath 
arc chutes 


, Box barrier Contacts can be 
Easy to inspect slides. off inspected without 
easily removing arc chutes 

All parts of G-E magne-blast breakers are readily accessible 

for inspection and maintenance. Contacts can be inspected 

without removing arc chutes. Lightweight box barrier 

slides off for easy inspection of arc chutes. Operating 

mechanism is located outside and in front of breaker—can 

be reached without removing breaker from housing. 


Designed for greater safety 


Low center of gravity of G-E breakers makes them prac- 
tically impossible to tip over accidentally—reducing this com- 
mon hazard of breaker handling. Compare the low center of 
gravity (at right) with that of any other breaker on the 
market. And for greater operating safety—service-proved 
Self-X insulation, which will not support combustion, pro- 
vides better built-in fire protection for breakers in case of 
trouble. General Electric Co., Schenectady 5, N. Y. 511-5 





Progress /s Our Most /mportant Product 


GENERAL (36) ELECTRIC 


